DOCUMENT 

56 



RESUME 



EM 007 192 



ED 027 756 



By* Tobias, Sigmund 

The Effect of Creativity, Response Mode, and Sob|ect Matter Familiarity on Achievement from Programmed 
Instruction. 

City Univ. of New York, N.Y. 

Spons AgencyOffice of Education (DHEW), Washington, D-C. Bureau of Research- 
Bureau No~BR‘6‘2380 
Pub Date Nov 68 

Note‘153p. /N/s.-T 

Available from* MSS Educational Publishing Co., Inc., 19 East 48th St., New York, N. Y. 10017 

EDRS Price MF-S0.75 HC-S7.75 

Descriptors- Anxiety. Association (PsychologicaM, Attitude Tests, Constructed Response. *Creativity, Individual 
Differences, ♦Programed Instruction, *Response Mode, Scoring, Verbal Ability 
Identifiers-Blackout Ratio, Remote Associations Test, SAT, Scholastic Aptitude Tests 

The purpose of this study was to investigate the relation in programed 
instruction between creativity, response mode, and familiarity of the material to the 
subject. Creativity was defined by scores on the Remote Associations Test. The two 
response modes were constructing responses and simply reading them. The material, 
drawn from a long program on heart disease, was divided info relatively familiar and 
technical sections. One hundred subjects, divided into two groups judged high and low 
in creativity, took pretests (to insure that familiar section was indeed familiar), 
versions of the program itself, and posttest (to determine how successful the 
programed instruction had been. The highly creative group was found to be more 
successful on all versions of the program, but a high correlation between creativity 
scores and SAT (Scholastic Aptitude Tests) verbal scores suggested that the ability 
originally determined was most aptly termed verbal ability than creativity. In regard to 
response modes, constructing responses was found to be more successful than 
reading responses only for technical, material. The "blackout ratio," the 

repetitiousness of designed response, was found not to be correlated significantly 
with successful instruction. (JS) 
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SUMMARY 



The purpose of this study was to investigate the interaction 
between creativity, response mode to progranuned instruction, and the 
degree to which the material was familiar to the subject. It was 
reasoned that the conventional reinforcement present in a linear 
program requiring constructed responses would not facilitate the 
achievement of creative subjects compared to a less creative group. 
Furthermore, it was predicted that constructing responses would 
lead to higher achievement on technical, unfamiliar materials, but 
not on familiar materials, than reading the program cast in the form 
of completed statements. 

This study consisted of a 2 x 2 x 3 ANOVA design. The first 
classification comprised two levels of creativity determined by scores 
on the Remote Associates Test. The second level consisted of two re- 
sponse modes: constructed response and reading the material cast in 

the form of completed sentences. The third level was made up of three 
measures of I's (N = 100) achievement on familiar material, technical 
material requiring a verbal response, and technical material requiring 
a pictorial response. The technical part of the instructional mate- 
rial consisted of a revised version of a linear program dealing with 
the diagnosis of myocardial infarction. The familiar material con- 
sisted of 54 introductory frames dealing with the incidence and risk 
of contracting hear'- disease. 

The results indicated that, contrary to prediction, the achieve- 
ment of the high creativity group was significantly above that of the 
low group on all kinds of subject matter. The correlation of .56 be- 
tween RAT and SAT-Verbal may well have accounted for this superiority. 
The predicted interaction between response mode and familiarity of 
subject matter was obtained. There were no significant differences 
between the constructed response and reading group on the familiar 
material, though these groups did differ on technical material requir- 
ing verbal response (£^.05) and on material requiring a pictorial 
response (£ K. .01) . 

These findings confirm, in one investigation, that discrepant 
findings in prior research on response mode may well be attributed to 
the degree to which the subject matter was familiar to the Ss. 
Furthermore, the data suggest that blackout ratio of a program may 
be less important than the familiarity of the subject matter in pre- 
dicting which response mode is likely to lead to the highest achieve- 
ment. 
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CHAPTER I. 



INTRODUCTION 



The renewed interest in technological aids to education has 
stimulated a great deal of theoretical and research activity in pro- 
grammed instruction (Pi), in the article which revived interest in 
teaching machines, Skinner (1954) noted the adaptability of pro- 
grammed materials to individual differences with respect to the pace 
at which a pupil learns. It was emphasized that no longer would 
faster puoils have to be subjected to boredom or tension resulting 
from a classroom pace which was either too slow or too fast for their 
abilities and interests. Implicit in such anticipations was the no- 
tion that achievement via PI was likely to vary with situational and 
individual differences. In view of these expectations it is surpris- 
ing to see that after more than a dozen years of investigation there 
is a marked scarcity of research regarding the effect of individual 
differences on achievement from programmed materials. The clarifica- 
tion of this prob.lev .1 was the major purpose of the present report. 

This study sought to investigate several aspects of the rela- 
tionship between PI and other variables: (1) the extent to which 

differences in associative creativity affected achievement from PI, 

(2) the degree to which familiarity with the subject matter affected 
achievement under different modes of responding to PI, and finally, 

(3) whether the variables mentioned above interacted with one another 

Theoretical and practical grounds suggest that variables other 
than individual differences or response mode are of importance in 
achievement. Anderson (1967) reports a number of studies reporting 
an interaction between achievement and the degree to which the con- 
tent is familiar to subjects. If familiarity with subject matter by 
itself has an effect on achievement, studying the degree to which 
subject matter interacts with individual difference and response 
variables would clarify the nature of learning from prograiraned mate- 
rials, and human learning in general. The study of this kind of an 
interaction is advocated by Cronbach (1967) in order to provide the 
research clarification required for the ultimate implementation of a 
truly individualized instructibn. 



Review of the Literature 



The major thrust of large nuitOjers of early studies of PI con 
cerned two issues: (1) the effect of presenting a program in a 



teaching machine compared to presenting the same material in one of a 
variety of booklet or index card formats, and (2) the effect of the 
response mode on achievement via programmed materials. The first 
issues were disposed of witli relative dispatch when Goldstein and 
Gotkin (1961) published a review of a number of studies which uniformly 
demonstrated that there was no difference between presenting pro- 
grammed materials in or outside of a machine. The issue of response 
mode was not so easily dismissed and has generated a considerable body 
of research. 

Response Mode 

Anderson (1967) cites nine studies focusing on the manner of 
responding to an instructional program. Typical of the procedures of 
many of these investigations was a study by Tobias and Weiner (1963). 

An instructional program was administered to three groups in three 
different ways. The constructed response (CR) group answered each 
frame in the manner advocated by Skinner (1958) , and then checked the 
accuracy of their responses . The covert response group took the same 
program, but rather than overtly constructing their responses, they 
were instructed to "think the answer" prior to checking it. The third 
group took a version of the same program with the response blanks 
filled in. The findings of this study indicated that there were no 
significant differences in achievement among the groups on an immedi- 
ate post-test, a delayed post— test, nor in the attitudes of S^s towards 
the content and format of the progreun. The finding of no difference 
among response modes was a "typical finding" of most studies dealing 
with this issue (Anderson, 1967, p. 139). in view of the fact that 
the occurrence of an overt response, and the presence of feedback, 
were fairly central attributes of PI, these findings constituted some- 
thing of a dilemma to advocates of programmed learning. An explana- 
tion for the findings of no difference among response modes was of- 
fered in a paper by Kemp and Hol3.and (1966) . These writers demon- 
strated that the problem with many of the studies reporting no differ- 
ences among response modes could be attributed to the poor guality of 
the programs employed in those investigations. 

In a series of papers by Holland (1967) , Ho3.1and and Kemp (1965) , 
and Kemp and Holland (1966) the "blackout ratio" was introduced as a 
measure of the adequacy of an instructional program. The ratio con- 
sists simply of the numlaer of words in a program that can be eliminated, 
or blacked out, without affecting the program's error rate. Clearly 
this is a useful measure of the amount of redundancy in a program, or, 
as Holland maintains, the degree to which material is actually pro- 
grammed, i.e., the degree to which the response is contingent upon 
material introduced in a frame. Kemp and Holland (1966) blacked out 



the first 50 frames of 12 programs utilized in different research 
studies. The results indicated that the programs with the lowest 
blackout ratios (11.1 -- 25.4%) had been utilized in studies with find- 
ings favorable to the CR mode. The eight other programs with black- 
out ratios ranging from 31% to 74.6% had all found no difference be- 
tween CR and other response modes. These reports clearly suggested 
that the failure to find differences among response modes could be 
attributed to the high blackout ratios of the programs employed. 

Prior to the publication of the studies dealing with the blackout 
ratio, a number of other investigations appeared that pointed to the 
importance of the program content as a variable in the research on 
achievement from programmed material. 

Subject Matter Variables 

Cummings and Goldstein (1962) studied the effects of overt 
versus covert responding to a program dealing with the technical 
aspects of the diagnosis of damage to the heart as detected by the 
ECG. Their £s were required to differentiate betw-i^^n normal and 
diseased ECG tracings, degrees of damage to the heart, graphic rep- 
resentation of that damage, and similar technical subject matter. 

As predicted, highly significant differences in favor of the CR group 
were found for ^s' responses on pictorial material, but, contrary to 
prediction, the differences for the verbal material were also signif- 
icant, though of lower magnitude. The differences between response 
modes were attributed by the authors to the technical nature of the 
subject matter. 

In three studies Williams (1963, 1965, 1966) found general 
support for the superiority of the CR mode. The first study (1963) 
demonstrated that CR and multiple choice response groups achieved 
more than two groups who read the program with, or without, emphasis 
provided by underlining. On technical or novel items introduced by 
the program the CR group achieved more than the multiple choice group, 
though not on items involving familiar vocabulary. In a second study 
Williams (1965) confirmed these findings with a different program, 
and sample. In the latter study it was also found that differences 
in response mode were manifested only on a CR criterion test, and not 
on multiple choice test items. 

Other studies have also found evidence of an interaction be- 
tween response modte and program content. Tuel and Metfessel (1965) 
found overt responding more effective for the mastery of very diffi- 
cult material as measured by an immediate recall test. The differ- 
ence, however, disappeared on delayed recall. The latter investiga- 
tion differed from those cited above in that a program pairing foreign 
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and English words was employed, rather than connected discourse ma- 
terial] A suggestion that difficult material was more effectively 
learned by CR was also found in Goldbeclc and Campbell's data (1962). 

Individual Difference variables 

A relatively small number of investigations have sought to 
relate achievement via PI to individual difference variables. One 
area in which a group of studies has been reported has to do with 
the relationship between anxiety and achievement from programmed 
materials. The popularity of this area can probably be attributed 
to the fact that there is a compelling rationale for the interaction 
between achievement from programmed materials and anxiety, suggesting 
that anxious Ss ought to profit more from PI than from other materials 
in view of t- r- high degree of structure imposed by programming. 

Anxiety and PI . Kight and Sassenrath (1966) found that anx- 
ious Ss, defined by scores on the Test Anxiety Questionnaire, worked 
faster and made fewer program errors on a linear program dealing with 
test construction than less anxious ^s. There were, however, no 
achievement differences between the anxiety groups. O'Reilly and 
Ripple (1967) found a correlation of -.53 between achievement on a 
linear program dealing with longitude and latitude and test anxiety 
as measured by Sarason's Test Anxiety Scale for Children (TASC) . 

Sixth grade youngsters served as Ss in this study. In a stepwise 
multiple regression analysis this correlation dropped to a much less 
impressive beta of -.125 which, while still significant, accounted 
for a sma^l percentage of the achievement variance. 

Flynn and Morgan (1966) investigated the effects of anxiety 
on achievement in an introductory unit in vector geometry. Elemen- 
tary school £s were separated into low, medium, and high anxiety 
groups on the basis of a test anxiety questionnaire. One set of 
learned the material from an ' nstructional program, while another 
group of Ss were instructed y teachers. "Provisions were made to 
insure uniformity of subject matter content for all six classes" 

(p. 260). A 2x3 analysis of variance revealed no significant main 
effects; the interaction was also not significant. 

In the investigations cited so far response mode to the learn- 
ing materials was not varied. Lache (1967) utilized four response 
modes; CR, optional CR, covert response, and a reading condition. He 
found no achievement differences among the response modes. Neither 
were any differences found among three anxiety groups established on 
the basis of eighth grade Ss' test anxiety scores. Tlie anxiety and 
response mode variables were not found to interact. Tobias and 
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Williamson (1968) also found no difference between anxiety groups, 
or among response modes in a 2x3 factorial design involving two levels 
of anxiety, determined on the basis of scores on the TMA3, and three 
response modes. A CR mode, CR without reinforcement, and a reading 
condition were utilized in this experiment. Tobias and Williamson 
(1968) questioned the utility of research designs in which the anxiety 
variable is assigned on the basis of a test score, since such pro- 
cedures can only assume that anxiety was actually operating within 
the experimental situation. These investigators suggest that anxiety 
be experimentally varied in future research. 

Ability and PI . Another individual difference variable which 
has been studied in a number of PI studies is ability. Campbell (1963) 
studied the effectiveness of a bypass (branching) program compared to 
two versions of a linear program as a function of differences in 
student mathematical ability (the subject of the program). He found 
no evidence of an interaction between these variables, the most able 
students learned most — under all conditions, and the less able stu- 
dents learned least — under all conditions. 

Williams (1963, 1965) also found that high ability students 
learned more than low ability groups when post-test data were used 
as criteria. In the later investigation (1965) she found that high 
ability students also gained more than low ability students. In gen- 
eral, however, she found that response mode did not interact with 
aptitude. The one exception to this generalization may probably be 
attributed to a feature unique to the design of the experiment (1965, 
p. 116). Oppenheim (1965) also reports finding no evidence of an 
interaction between response mode and aptitude. In that investigation 
students with high and low SAT-Verbal scores responded to a program in 
two reinforced conditions (overt and covert res’-o' =ng), and by read- 
ing the program without receiving any reinforcem . Oppenheim found 
no difference between the response modes on either immediate or de- 
lay 0<3 recall, nor was there evidence for an interaction between abil- 
ity and response mode. 

Wittrock (1963), on the other hand, did find evidence for an 
interaction between overt responding and mental ability (significant 
at the .05 level). Children with IQ's below 120 learned difficult 
concepts more readily by making overt responses compared to children 
with IQ's over 120. The generality of this finding may well be lim- 
ited by the fact that the overt condition required S.s to respoi d by 
speaking out loud, a relatively rare feature in programs in general 
use. Finally, significance at the .05 level suggests that the find- 
ings need to be replicated before one can view them as challenging 
the trend suggested by the other findings. 



Correlations between Other Variable s and PI. Finally, there 
are a mimber of investigations studying the relationship between a 
variety of individual difference variables and PI. Doty and Doty 
(1964) examined the relationship between adiievement on an instruc- 
tional program and a series of college student characteristics. They 
found that achievement was positively correlated with the students' 
grade point average, and negatively correlated with social need 
(measured by the Sociability Scale of the Guilford-Zimmerman) , and 
creativity (measured by some of Getzel's and Jaclcson's (1962) tests). 
The program was completed by ^s outside of class. 

Lublin (1965) studied the effects of schedules of reinforcement 
on achievement via programmed instruction. Among the findings of 
particular interest for present purposes was the absence of an inter- 
action between schedule of reinforcement and scholastic aptitude, con- 
firming the bulk of the findings reported. More interesting from the 
present point of view, however, was the finding that £s having a low 
need for autonomy, as measured by the Edwards Personality Preference 
Schedule, achieved significantly more than S.s with a high need for 
autonomy. Data for the interaction between autonomy needs and other 
variables were not reported. 

Gotkin and Massa (1963) also studied the relationship between 
creativity, measured by the Torrance battery of tests, and achievement 
from programmed instruction in a group of bright el^entary school ^ 
fourth and fifth graders. These investigators duplicated the Dotys 
finding of a small negative relationship between creativity and 
achievement from programmed materials — the correlations ranged from 
-.34 to -.29. Again, all Ss responded to the program in the same 
way, precluding any study of the interaction between individual dif- 
ference variables and program variables. 

Stone (1965) studied the effects of learner characteristics 
on performance from PI. He found differences with respect to the 
amount of time taken to learn the material in favor of the PI group, 
though not with respect to achievement. Stone also found that PI was 
not more beneficial for people with poor study habits than those with 
good study habits, and that attitudes toward programmed instruction 
did not interact with achievement. 

Fiks (1964) was able to gather data on a group of Ss quite 
different from those usually participating in PI research. He util 
ized 115 Ss at the 1961 Indiana State Fair who volunteered to take 
several brief programs of 20-24 frames. He found that S_s with little 
schooling had a more positive attitude towards materials high in con- 
firmation than those with more formal education. He also found a 
tendency for rural Ss to prefer the covert response mode, whereas 



urban £s preferred the CR mode. 

O'Reilly and Ripple (1967) found the following correlations 
between achievement on a program and a variety of measures: Verbal 

IQ r = .74, imagination r. = .43, fluency r = .38, originality 
r = .21, flexibility r. = .21. While each of these correlations was 
significant, stepwise multiple regression analysis indicated that 
little variance was added to the equation by any of these variables 
once a pre-test and verbal IQ were entered into the equation. 

These studies offer little basis for generalizing about the 
relationship between individual difference variables and PI. Since 
different programs were employed, and different tests administered 
to £s, the generality of much of this evidence is open to question. 
Where data regarding creativity was amassed the correlations were 
low and significant, and suggested that a negative relationship 
existed between creative ability and achievement from PI. 



Creativity 

In any new area of investigation, measurement is a paramount 
problem. Creativity is no exception to this rule. McNemar (1964) 
has pointed to some of the dangers involved in measuring creativity. 
Most impor.:dnt among these is the absence of sound criterion evi- 
dence for many creativity measures. The difficulty of obtaining 
consensual validation for a phenomenon as ephemeral as creativity 
exacerbates this problem. The available data indicate that the in- 
strument to be used in this study surmounts these problems. 

Mednick and his colleagues have published a series of papers 
dealing with the associative basis of the creative process. The 
process is viewed as involving the combination of associative ele- 
ments, v.'hich are mutually remote from each other, in the sense of 
being infrequently associated with one another, into a new combina- 
tion (Mednick, 1962). The operational measure employed in these 
investigations has been the Remote Associates Test (RAT) . The RAT 
is composed of a series of items of three wo' each. The words 
come from mutually distant associative clusters, and the ^'s task is 
to provide mediating links between them. For example, (Mednick, 1962, 
p. 227) : 

wheel electric high 

The subject is required to find a fourth word which could serve as a 
connecting link to each of the three words given. In the example 
cited the answer is: chair or wire. Other examples are: 



surprise line birthday 

railroad girl class 

The answers to these problems are party for the first item, and work- 
ing for the second. Evidence regarding the construct validity of the 
RAT, and its reliability will be presented in the section dealing 
with materials. 

A study by Houston and Mednick (1963) is crucial to the ration- 
ale of the present study. These investigators found that ^s scoring 
high on the RAT differed significantly from low scorers in their re- 
sponse to associations with a high or a low frequency of occurrence. 

In an operant conditioning situation, two groups of high and low 
scorers on the RAT were asked to say either a noun or an adjective. 

For every choice of a noun the experimenter {E) responded with a 
novel association to it (e.g., father: eggbeater) , but for a choice 

of adjective the ^ responded with a conventional association (e.g., 
black: white). Two control groups were given conventional associa- 
tions to both nouns and adjectives. The results indicated that high 
RAT scorers increased their use of nouns — for which they had received 
novel responses by E. Low RAT scorers, however, used fewer nouns, 
and increased their use of adjectives — for which they had received 
conventional high frequency responses. This finding suggested that 
conventional high frequency associations have marked reinforcing value 
for low RAT scorers, but not for high scorers. 

The use of the concept of associative remoteness in a study of 
has a number of advantages. First among these is the presence of 
the RAT as an oper=^tional definition of this construct. The construct 
i/alidity evidence relating this test to the associative process 
(Mednick, Mednick, and Jung, 1964; Mednick, Mednick, and Mednick, 
1963), and the fact that it is theoretically cast in an associative 
framework (Mednick, 1962) has obvious advantages for a study relating 
associative ability to PI. Finally, Houston and Mednick s finding 
(1963) relating RAT score to the reinforcing value of low and high 
frequency reinforcers has clearcut pertinence to PI. One wonders how 
reinforcing a group of high RAT scorers would find the reinforcement 
offered in the conventional instructional program whose frequency of 
occurrence is 90%. Clearly, such a reinforcement is highly conven- 
tional, and while it may well have high reinforcing value for low 
scorers on the RAT, it should have little reinforcing value for high 
scorers. 



Summary 



The review of the research leads to the following tentative 
conclusions. Recent evidence has suggested that the CR mode is supe- 
rior to other response modes for technical or novel material, though 
not for familiar subject matter. Furthermore, the degree to which 
the response to a frame is contingent upon material presented earlier 
in the frame is of some importance in demonstrating the superiority 
of one response mode over another; i.e., the degree to which the 
blackout ratio of the material is low. By and large, for programs 
dealing with material which is either novel or technical, or for pro- 
grams whose blackout ratio is low, constructing responses results in 
higher achievement than thinking them, or reading them. An inter- 
action between response mode and familiarity of subject matter is 
thus predicted. 

Research on the interaction between PI variables and individual 
difference variables is inconclusive. There is some dispute regarding 
the effect of intelligence on achievement for programmed materials, 
though by and large the generalization that brighter students learn 
more froi.. programmed materials than do duller students appears justi- 
fied. Research relating variables other than intelligence to achieve- 
ment from programmed instruction is both scarce and predominantly 
correlational. Low correlations have been reported for a number of 
cognitive and personality variables and achievement from PI. Few 
studies have systematically varied individual difference variables and 
programmed instructional variables at the same time. What evidence 
there is relating individual difference variables to PI is based on de 
scriptibe data obtained by giving S.s a program and relating their per- 
formance to a variety of tects. Clearly such descriptive procedures 
leave a great deal to be desired with respect to establishing an inter 
action between programmed instruction and other variables. 

The research on creativity reviewed for this report indicates 
that the measurement of creativity is an area of considerable dispute. 
Low correlations between different tests of creativity are reported, 
and the evidence regarding the correlation between creativity and in- 
telligence is confusing. Typically, creativity tests have little more 
than face validity. 

The theoretical basis for conceptualizing creativity within an 
associative framework offered by Mednick and his associates has dis- 
tinct advantages over other approaches to creativity. Among these 
is the fact that the conception of creativity is related to a theo- 
retical approach to learning. The further advantage of this frame- 
work is the fact that it is operationally defined by a test, the RAT. 



The test has the advantage of possessing clearcut construct 
Furthermore, studies relating this test to external criteria 
provided strong positive evidence of its validity. 



validity. 

have 



Of special significance are the findings relating the RAT to 
the low reinforcing value of frequently occurring reinforcers for 
high scorers on the RAT, with converse expectations for low scorers. 
Clearly, on familiar programmed material, where a particular rein- 
forcer appears in excess of 90% of the time, the h gh RAT scorer 
should not find this kind of reinforcement especially facilitating, 
compared to low scoring Ss on the RAT. On technical material where 
the^learner has fewer of the relevant responses, and 
of appearance of the reinforcer is, therefore, lower, both the high 
and the low RAT scorer ought to find the reinforcement offered in 
the conventional CR program beneficial to his learning. ^ 
action between response mode to PI and RAT score and familiarity of 
subject matter is thus predicted. 



Hypotheses 



1. On familiar material Ss scoring low on the RAT will achieve 
more, and have more favorable attitudes to the program, by construct- 
ing their response to a program, than will high scorers. 



2 Subjects constructing their responses to a program 
achieve more, and have more favorable attitudes to the program, than 
those reading the program cast in the form of completed sentences on 
technical subject matter. 



3 on familiar material there will be no difference between 
Ss constructing their responses, and those reading the program cast 
in the form of completed sentences. 



I 
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CHAPTER II. 



METHOD 



The overall design of this experiment consisted of a 2x2 fac- 
torial study with a third level consisting of three repeated measures 
on each subject. The first variable consisted of two groups judged 
to be high and low in creativity as determined by their scores on the 
RAT. Within each group ^s were randomly assigned to one of tv/o treat- 
ment conditions: a CR group and a reading group. The treatments 

defined the second level in this study. The instructional program 
and post-test used in this project were subdivided into three sections 
The first part consisted of material widely reported in the mass media 
with which ^s were expected to have previous familiarity. The second 
section of the progrcim dealt with technical subject matter to which 
^s had not been previously exposed and required both verbal and pic- 
torial responses, that is, the answers consisted of either a word or a 
drawing. These three types of content present both in the program 
and the post-test defined the three repeated measures of the third 
level. 



Materials Developed 

The materials developed for this project included the follow- 
ing: an instructional program, pre- and post-tests for the program, 

and a scale intended to measure attitudes toward the format and con- 
tent of the learning material. The steps in the development of each 
of these, together with reliability data, where appropriate, will be 
discussed in this section. 

The Instructional Program 

The learning materials employed in this study had to meet two 
contradictory criteria. Some parts of the material had to be suf- 
ficiently technical and uncommon so as to make it unlikely that the 
average college student knew much about the subject matter in advance 
of taking the program. At the same time another part of the program 
had to be sufficiently familiar to the student to test the hypothesis 
involving learning of familiar subject matter. A survey of programs 
indicated that no single progrcun met these criteria. Consequently, a 
modified version of The Diagnosis of Myocardial Infarction (Mechner, 
undated) was employed for the technical part of the learning material. 
This program has been previously used by Cummings and Goldstein (1962) 
and by Oppenheim (1965), and was found to have a low blackout ratio 



by Holland (1967) . A set of frames dealing with the incidence and 
risk of contracting heart disease was newly prepared for this project 
to serve as the non”technical, familiar part of tlie learning material. 

The Diagnosis of Myocardial Infarction . Tliis program was a 
117 frame linear program dealing with various kinds of damage to the 
heart, their seriousness and reversibility, and the diagnostic sig- 
nificance of ECG tracings taken from the fifth precordial lead. Pre- 
liminary tryouts of the existing program on five indicated that 
there were a number of inconsistencies, and a somewhat irregular 
progression at various points in the program. Difficulties with the 
program were also suggested by the extremely high error rate (33%) 
reported by Oppenheim. Conseguently, it became clear that this pro- 
gram had to be partially rewritten and reorganized prior to its use 
in the present study. 

The familiar, or non-technical part of the program had to meet 
three criteria i (1) the subject matter had to articulate with the 
technical part of the program in such a fashion that the final mate- 
rial emerged as one coherent program, (2) the material in this sec- 
tion of the program had to be such that the typical undergraduate 
student was likely to have had prior exposure to most of the terms, 
concepts, and facts covered, and (3) despite the lack of novelty, 
the program had to teach the student something he did not know before. 

In view of the fact that the technical part of the program 
dealt with various aspects of the diagnosis of heart disease, it 
seemed appropriate for the familiar part of the program to deal with 
the same area. The final content of the familiar part of the program 
dealt with the following material: (1) the prevalence and incidence 

of heart disease, (2) the role of various risk factors, such as age, 
smoking, and cholesterol in increasing the probability of contract- 
ing heart disease, (3) the definition of what constitutes heart dis- 
ease, and, finally, (4) an elementary conception was presented regard- 
ing the physical factors in heart disease. Terms such as cholesterol, 
the difference between incidence and prevalence, strain, and blockage 
were utilized. The familiar material comprised frames 1-54 of the 
final program. The transition to the technical program was accomplished 
in frame 55 where risk factors are related to myocardial infarction. 

The complete program is reproduced in its entirety in Appendix D. 

The final program consisted of a total of 143 frames, 54 famil- 
iar and 89 technical, requiring a total of 233 responses. The famil- 
iar program required 69 responses, and the technical section 173 
responses. Of the 173 technical responses 120 were verbal and 53 
required a drawing, or pictorial response. In turn, the pictorial 
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responses were made up of 33 answers involving drawings of ECG tra- 
cings and 20 pictorial representations of damage to the heart muscle. 

Development of the new program, consisting of initial tryout 
of the familiar material and revision of the technical part of the 
program^ proceeded in two stages. In the initial phase Xerox copies 
of the first draft of the material were given to a total of fifteen 
subjects. The opinions of £s were solicited regarding various points 
in the program, and not infrequently the program was modified accord- 
ing to their suggestions. In view of the fact that the program was 
continually changing at this stage, no formal error rates were com- 
puted for this phase of the research. 

A reading version of the program was then prepared. This ver- 
sion of the program presented exactly the same subject matter as in 
the constructed response version using the same frame by frame struc- 
ture, without requiring ^s to make any overt responses. VOierever 
possible, response blanks were filled in and interrogative frames were 
changed to declarative sentences. On those frames where a drawing 
response was required in the constructed response version, the read- 
ing version depicted the completed drawing. Changes in wording from 
the constructed response version were minimized as far as possible, 
the criterion for the addition of a word or phrase being the necessity 
of making the frame intelligible. 

The basic format of the program book was the same for both 
versions of the program. Each page was divided into three sections, 
the topmost section containing the familiar part of the program in 
frames 1 through 54 on consecutive pages. The middle section con- 
tained frames 55 through 108, and the bottom section contained frames 
109 through 143. The format of the constructed response version 
also contained a left-hand margin in which the confirmation for the 
preceding frame was placed. For both versions of the program, the 
format required that £ turn the page to get to the next frame. Each 
version of the program was 54 pages long. 

The second phase of revisions of both versions of the program 
occurred after the completion of the pilot study. In the pilot study 
a total of 20 ^s were run on the materials, half on the reading and 
the other half on the CR version. The following error rates were 
determined for the 10 Ss taking the CR version: 2% for the familiar 
materials, and 15% for the technical part of the subject matter. 

Final revisions were then made to iron out remaining inconsistencies 
and to clarify ambiguities as determined by £s ' performance and 
comments. 
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Post-test 



A final test requiring constructed responses was developed in 
order to assess what Ss had learned from the program. Also a pre-test 
for the familiar part of the program was required since, by definition, 
this material was not new to subjscts. The tests were developed by 
classifying the various categories of subject matter covered by the 
program, e.g., drawing, text, etc., determining the weights each of 
these categories had in the program, and then assigning a similar 
weight to these areas on the test. The test for the technical part 
of the program was revised from the material employed by Cummings and 
Goldstein (1962), and the test for the familiar material was newly 
developed for this project. After the pilot study the tests were re- 
vised in accordance v/ith the results of an item analysis. 

The final test consisted of three subtests: the subtest for 

familiar material, alpha reliability (Cronbach, 1951) of .66; the 
subtest for pictorial material, alpha reliability of .86; and the 
subtest for technical material requiring textual responses, alpha re- 
liability of .85. The alpha reliability of the whole test was .82. 

The reliability data was based on a total N of 114. 

The testing of S_s required two sessions. Since a median split 
had to be conducted on Ss' RAT scores (see procedure section), and 
in order to maintain the longest interval possible between the pre- 
test and post-test, the pre-test was administered to all Ss during 
the first of two sessions. Since many Ss were thus pre-tested prior 
to the completion of the pilot study and the revisions made conse<pent 
to that study, all Ss in this study received the preliminary version 
of the test on the familiar part of the program as a pre-test. This 
test was somewhat different from the final version of the post-test 
and the alpha reliability of this test was .68. The pre- and post- 
tests appear in Appendix B. 

Post-test and program Scoring 

Most of the verbal responses to both the program and post-test 
could easily be scored right or wrong. The interscorer reliability 
coefficients between any two scores was never lower than .90 for the 
total test. It quickly became clear, however, that the many tracing 
responses on both the program and the post-test could not be scored 
on a right or wrong basis. A drawing of an EGG tracing could be cor- 
rect in most respects, yet deviate from the standard in some minor 
detail . Some of the subtleties of the degree to which ^s understood 
all relevant aspects of the subject matter could well reveal them- 
selves in minor deviations from the standard. These considerations 
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led to the adoption of a point system in scoring the correctness of 
tracings. The scoring scheme for the tracings was adapted from 
Oppenheim (1965) . 

Typically eight separate aspects of each tracing were eval- 
uated independently with some criteria receiving half-credit. Each 
component had a value of one point and the score for any given tra- 
cing was a straightforward sum, without differential weighting, of 
the components. The typical maximum score for a tracing was eight 
points. The complete list of these criteria is given in Appendix B. 
Because of the complexity of the scoring scheme and its importance 
in evaluating achievement on the technical part of the program, the 
tratjincfs were scored for each individual receiving the CR version, 
by two scorers working independently. A final score for each tracing 
was arrived at by reconciling differences between the scorers. If 
the difference was irreconcilable, the mean of the two scores was 
assigned. All EGG tracing responses were scored in this manner for 
all S.S in the study. Interscorer reliability for tracings was deter- 
mined by computing the coefficient of concordance (Siegel, 1956) for 
three cases drawn from the pilot study. The values of W ranged from 
.78 to .98 for the scoring of tracings alone on the post-test, by 
different scorers. On the program a W of .98 was obtained for the 
tracing scores. 

Attitude Scales 

Two sets of attitude scales were developed for this project. 
The specific attitude scales were designed to measure s feelings 
about the format and content of the learning material to which he was 
exposed. The second set of attitude scales was desired to tap the 
Ss' attitudes towards a variety of instructional media and were sim- 
Tlar to those used in previous research (Tobias, 1963, 1966, 1968). 

Specific Attitude Scales . The specific attitude scale con- 
sisted of a sixteen-item Likert- type scale. Each item had four 
choices. The first six items concerned Ss ' attitudes towards the 
format of the material. The next four items related to the material 
covered in the non-technical part of the program. The last six items 
related to material covered in the technical part of the program, 
i.e., the myocardial infarction portion of the programmed materials. 
The alpha reliability of the total scale was .88. The reliability of 
the first six items, the portion of the scale relating to attitudes 
concerning the programmed format, was .88. The alpha reliability of 
the other two subscales were .86 for the attitudes toward the non- 
technical material, and .88 for the technical material. 



A copy of the specific attitude scales appears in Appendix C. 
Subjects recorded their answers to the scale on an IBM 1230 answer 
sheet. 



General Attitude Scales . Each subject was asked to rate his 
attitudes towards twenty terms describing a variety of educational 
media. The terms and the sequence in which they appeared are given 
in Table 1 below. 



Table 1. Attitude Terms 



Educational Television 
Audio-Visual Education 
Filmstrips 

Computer Assisted Instruction 
Study Guide 
Educational Film 
Programmed Self Study 
Teaching Machine 
Textbook 

Mechanized Tutor 



Workbook 
Programmed Test 
Self Instructional Program 
Flashcard 
Exercise Book 
Tutor Text 

Automated instruction 
T.V. Tutor 

Educational Technology 
Program med Instruction 



The terras were ordered into a sequence by means of a table of random 
numbers. Once the sequence was established the booklets were collated 
by beginning with a different term in each booklet. This procedure 
varied the order of appearance of each term within the randomly estab- 
lished sequence. £s were instructed to rate their attitudes towards 
all terms according to their feelings about them, even if a particular 
term appeared unfamiliar. 

The scales on which each term was rated were drawn from the 
semantic differential (Osgood, et al, 1957). Each of the scales had 
factor loadings of .85 and above on the evaluative factor, and minor 
loadings on other factors. Each terra appeared at the top of the page 
succeeded by the following semantic differential scales: Good-Bad, 

Worthless-Valuable, Fair-Unfair, Meaningless-Meaningful, Wise-Foolish, 
Disreputable-Reputable. Positive and negative poles were varied to 
avoid positional bias. The instructions were adapted from those given 
by Osgood (1957, p. 82). The scales were administered during the 
first testing session, prior to the subjects' exposure to any of the 
program materials, and readministered at the end of the second session 
after the post-test. 
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Procedures 



\ 



% 



V 






\ 




TWO groups differing with respect to creativity 
nr, fhP basis of their RAT scores. The high group was assigned the 
Ss!s of faiung aror above the third guartlle, with respect to 

fr-n^ai initial pool of 200 subjects. The RAT scores for the 
lo^g^ourfe" S or ie?ow the first quartile. After Ss ' RAT scores 
had been ascertained they were randomly assigned to one o wo 
raent conditions: a CR group or a reading group. 



RAT 

The rationale for the development of the RAT, and the construct 
on whlcrit waHased have been described above. The evidence regard- 
Sg ^fnAT’s construct validity and reliability will be reviewed in 
the present section. 

Evidence for the construct validity of the RAT 
following: (1) RAT scores correlated .70 with ratings ^ 

made by the instructors of 21 architecture students (Mednick, 1962) . 
(2) RAT scores correlated .55 with ratings of research 

":rr!:ity'scl;es;^Lr3r:ith originality -velo^^^ at the 

institute of personality Assessment 

sample consisted of 40 architects (Mednick and Mec^ick, 

(4) RAT scores were found to differentiate significantly e ee 
origSIliS of Ss in terms of the Infrequency of arriving at certain 
kiiS of aLgra^; solutions (Mednick, 1962). (5) In another study 

eat scores were found to be positively correlated with the origin- 
ality (.38, E .05) and number of different anagram solutions (r., 
n 01^ (Mednick, 1962). (6) RAT scores correlated .38 (£ .01) witn 

?he nimber of different associations given to 20 stimulus 
mednick. 1962). (7) In a study employing the Kent-Rosanof f words 

iednick, Mednick, and Jung (1964) found 

RAT aave the greatest number of different associations, 

Sinid the highest speed of association compared to a middle and a 

low scoring group. 

The RAT manual (Mednick and Mednick, 1967) reports that 
scores have the following correlations with college grades: for 

samples of 40 architects (-.34), 26 psycholow .“"f I^uh 

(-.11), and 74 undergraduate engineers (-.27). Corr - 

the SAT scores and Miller Analogy Scores range rom . j . * -i,! go 
tne ottx -.,13 4 . -half rpliabilitv was found to be .92 

Spearman-Brown corrected split half reiiaoiii V Ti«-i,r*arQi fv of 

for 208 Bennington college females, and .91 for 
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Michigan males. 

As McNemar (1964) has pointed out so clearly, correlations are 
less than satisfactory when offered as evidence in this area in view 
of the homogeneity of the samples employed. This very argument, how- 
ever, increases the confidence to be attributed to the correlations 
the RAT is shown to have with rated creativity, since one would~of 
course— expect substantially higher correlations were the sample more 
heterogeneous . 

The sequence in which the various procedures were administered, 
as well as other details of the procedui s, are given below. All of 
the procedures of this study were administered to Ss in two separate 
testing sessions. The interval between the first and second session 
ranged from one to four weeks . 

First Session 

During the first session the following procedures were admin- 
istered to the Ss: (1) A biographical questionnaire on which Ss 

recorded indentifying information. (2) The Remote Associates Test 
(RAT) for which the standard 40 minute time limit as imposed. 

(3) The- pre-test for the familiar portion of the instructional pro- 
gram dealing with heart disease. (4) A 95-item multiple choice 
questionnaire composed of the following subscales: (a) The Achieve- 
ment Anxiety Test (Alpert and Haber, 1960). (b) The Internal- 

External Locus of Control Scale (Rotter, Seeman, and Liverant, 1962). 

(c) Ten items drawn from the attention and distractibility subtests 
of the imaginal processes inventory (Singer and Antrobus, 1963). 

(d) Thirty-seven items of a multiple choice questionnaire purporting 
to measure the need for confirmation (Tobias, 1966). A copy of the 
95 item questionnaire with accompanying instructions is given in 
Appendix C. (5) The general attitude questionnaire described above. 

Ah the end of the first session an appointment was made for 
the second session. 



Second Session 

During the second session the program, post-test, and attitude 
scales were administered. By the time Ss reported for the second 
session their RAT scores had been detemined, and consequently their 
membership in the high or low creativity groups had been ascertained. 
Ss were then randomly assigned to either the CR or the reading group. 









<■ 

1 



The CR group received the instructional program in the 
in Appendix D. and reported their answers in an answer booklet, also 
reproduced in Appendix D. The reading group received the instruc- 
tional material in a booklet form as reproduced in Appendix D. As 
soon as Ss completed the program, the post-test was ^ 

the conclusion of the post- test the scale measuring attitudes 
the instructional format and the content of the program was given to 
is! succeeded by a readministration of the scales measuring general 
attitudes towards instructional media. 

The materials administered to Ss during the second session 
were typically given in a quiet, unused classroom. Generally, one 
to six^s worked on the materials at the same time under the super- 
vision of a research assistant. No time limits for any of these ^o- 
cedures were imposed; however, the time required by a S 
oletion of the program and post-test was recorded. _s signi i 
flexion of one phaH of the procedures by indicating to the res^rch 
assistant that they were ready for the next set of materials. When 
S completed all of the tasks during this session he was paid $6.00 
for his participation. 



Subjects 




er|c 



CHAPTER III. 



results 



material. The critical data for ®“®° scores on the attitude 

the subscores on the post-tost as well 3^3 ^ari- 

;he Sird level consisting of three repeated measures. 



ance . 



Achievement Data 

The achievement 

technlcal-pictotialsections^of^^^^ 

opiusnt of tn© suDuSSuof ^ . __ _ . _ „ tt^ Tn vi©w of 

i;, the section “‘^ai'aifSrLt numb^ of raw score 

'ot„S°'arsc"2 fL all S wfrl converted into percenters, hereby 
allowlna for the determination of differences among the su tes s. 



Table 3. 



Means and Standard Deviations of Achievement 
percentage Scores for all Groups on Different 



Gn>h-i<a(-i- Matter. rq 


Group 


Subject Matter 

Familiar Technical Verbaj. — Technic^ — Pictorial, 




M SD H SD » 52 


HI CR 
HI Read 
LO CR 
LO Read 


65 3 11.4 73.0 10.1 70.5 14.0 
67;b 10.2 63.7 13.7 62.1 14.0 
52.3 16.3 59.4 16.5 61.4 1^2 
57.9 12.2 54.4 17.5 47.9 21.5 



The means and standard deviations for 
on each of three subtests are given in Table 3. The 



the four subgroups 
significance of 



the differences among the various independent variables is given in 
the results of the analysis of variance shown in Table 4. 



Table 4. ANOVA of Achievement Data. 



Source 


Sum of Squares 




Mean Square 




Between ^s 


57460.1 


99. 






RAT (A) 


9804.1 


1. 


9804.1 


20.48* 


Response Mode(B) 


1704.1 


1. 


1704.1 


3.56 


A X B 


5.61 


1. 


5.61 


.01 


Error Between 


45946.3 


96. 


478.6 




Within £s 


23387.3 


200. 






Subtests (C) 


251.2 


2. 


125.6 


1.21 


A X C 


2.02 


2. 


1.01 


.01 


B X C 


2934.4 


2. 


1467.2 


14.16* 


A X B X C 


309.4 


2. 


154.7 


1.49 


Error Within 


19890.2 


192. 


103.6 




Total 


80847.4 


299. 







*£ = <.001 



These results indicate a highly significant difference between the 
RAT groups. The of 20.48 is significant beyond the .001 level. 
Table 3 indicates that the high RAT groups, irrespective of response 
mode, had higher means on each of the three subtests making up the 
post- test. Clearly, the high RAT groups achieved significantly more 
on all aspects of the instructional material than did the low RAT 
groups . 



Table 4 also indicates that there were no overall differences 
in achievement as a result of response mode to the instructional ma- 
terial. This finding had been expected in view of the fact that dif- 
ferences in response mode were predicted only on the technical mate- 
rial and not on the familiar material. Table 4 also indicates, 
contrary to prediction, that there was no interaction between RAT and 
response mode; neither was there any interaction between RAT score 
and achievement on the three different subtests. As indicated above, 
the high RAT group obtained higher mean scores on all three subtests 
than the low RAT groups irrespective of the familiarity or technical- 
ity of the material. 
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Table 4 also indicates a highly significant interaction, F of 
14.16, significant beyond the .001 level, between response mode and 
the subtest scores. In order to determine the meaning of this inter- 
action three orthogonal comparisons were computed in the manner ad- 
vocated by Edwards (1968) . In each case the comparisons were between 
the CR and reading groups, irrespective of RAT score, and achievement 
on each of the three subtests of the post-test. The first comparison 
between the response modes on the familiar material gave rise to a jt 
of .84 indicating no significant difference between the groups with 
respect to their achievement on the familiar material. The t test 
for the difference between response mode and the technical material 
reguiring verbal response yielded a ^ of 1.76, significant at the .05 
level (one tailed) . The final comparison between response modes and 
technical material requiring a pictorial response resulted in a ^ of 
2.69 which was significant beyond the .01 level. These results con- 
firmed the prediction of significant differences between the CR and 
reading groups on the technical material and no difference on the 
familiar material. 



Specific Attitude Data 

At the completion of the post-test ^s were administered an 
attitude questionnaire dealing with their feelings toward the format 
in which the learning material was presented, and which assessed their 
attitudes towards both the familiar and the technical material in the 
program. Details regarding the development and reliability of these 
scales are presented in the previous chapter. In view of the fact that 
the total number of points for each of the subtests of the total atti- 
tude scale were different, the scores were converted to percentages 
in order to enable an assessment of differences among the various sub- 
tests. 



Table 5 gives the means and standard deviations for the three 
attitude subtests and the various groups administered in this study. 



Table 5. Means and Standard Deviations of Specific 







Attitude percentages Scores 


for all 


Groups. 


Group 


Format 


Attitude Subtests 

Familiar Material Technical Material 




M 


SD 


M 


SD 


M 


SD 


HI CR 


48.0 


15.6 


62.6 


15.0 


65.6 


14.3 


HI Read 


47.6 


12.7 


60.3 


16.2 


58.0 


17.9 


LO CR 


56.2 


18.8 


55.3 


19.2 


65.7 


16.0 


LO Read 


47.5 


17.2 


56.6 


19.0 


59.1 


21.1 



Table 6 gives the results of the analysis of variance of the attitude 
data. As with the achievement data, this analysis consisted of a 
2x2 factorial design with a third level consisting of three repeated 
measures on each subject. In this instance the repeated measure con- 
sisted of* (1) atti*-udes toward the format of the material, atti 

tudes toward the familiar material, and (3) attitudes toward the tech- 

nical material. 



Table 6. ANOVA of Specific Attitude Results. 



Source 



Sum of Squares 



df 



Mean Square 



Between 
RAT (A) 

Response Mode (B) 
A X B 

Error Between 

Within S.S 

Subscores (C) 

A X C 
B X C 
A X B X C 
Error within 

Total 



47115.7 


99. 






5.88 


1. 


5.9 


.01 


1232.2 


1. 


1232.2 


2.58 


27.0 


1. 


27.0 


.06 


45850.6 


96. 


477.6 




48434.0 


200. 






7987.7 


2. 


3993.9 


20.06* 


1170.8 


2. 


585.4 


2.94 


550.1 


2. 


275.0 


1.38 


492.4 


2. 


246.2 


1.24 


38233.0 


192. 


199.1 




95549.7 


299. 







* g ^. = ^.001 



The analysis of variance indicates that there were no differences be 
tween high and low RAT groups, and no differences be^een response 
modes with respect to the attitudes toward the material. Si^ificant 
differences, with £ less than .01, were revealed among the three dif- 
ferent measures. The subsequent t test indicated that there were 
highly significant differences between the attitudes torard the for- 
mat of the material in general, and the attitudes toward both fami lar 
and technical material. The t for this comparison was 5.3, significan 
beyond the .001 level. The comparison between Ss' attitudes towar 
the familiar and the technical subject matter yielded a t of 1.70, 
significant at the .05 level. 
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program Error Rates 



The number of errors cormitted on the program were available, 

T « ^ r*p rr-ouns Error rates were established by 

S%^L?rocSdiooraphirre;p^LS.®''%rterresponses^ 

^^hr-ifo? re^espoSsrs^cXarari:? 

^th%rrib;core:.^:sSe:tirt-L^^^^ 

technical subject matter. Each was than divided by the 
number of such responses yielding f Se program. 

?-rtHhr ^n^n^fysS S^SraLr^rth^L^ 

groups high RAT and low RAT, and three repeated ^ ® 

n^rSnUaes correct for the familiar material, for the technical ma- 
?:rnf?Sulr?nrverbal responses, and for the technical material re- 
auiring primarily i^ictorial responses. 



The means and standard 
groups on the familial^ and on 
given in Table 7 . 



deviations for the high and low PAT 
the two types of technical material are 



Table 7. Means and Standard Deviations of Error 
Rates on all Types of Subject Matter. 





Subject Matter 

Fami 1 nar Technical Verbal Technical Pictoriy^ 


\jJL Vj U)J 


— iB ^ Z^ZZIE—J 


HI RAT 
LO RAT 


98.4 1.98 87.8 3.53 82.4 9.67 

94.9 5.46 81.6 13.64 72.5 17.01 



The 
2 X 



significance of the differences is given in the results of the 
3 analysis of variance reproduced in Table 8. 
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Table 8. 



ANOVA of program Error Rate. 



Source 


Sum of Squares 




Mean Square 


F 


Between £s 


12497.0 


49. 






RAT (A) 


1600.6 


1. 


1600.6 


7.05* 


Error Between 


10896.4 


43. 


227.0 




Within ^s 


14969.3 


100. 






Error Rates (B) 


9377.8 


2. 


4688.9 


84.45** 


A X B 


261.3 


2. 


130.6 


2.35 


Error Within 


5330.3 


96. 


55.5 




Total 


27466.3 


149. 







*£ =<.05 

**£ =<.001 



The results of the analysis of variance indicate that the differences 
between the high and low RAT groups are significant, F = 7.05, £ less 
than .02. Furthermore, the differences among the measures were sig- 
nificant beyond the .001 level. The interaction between groups and 
measures was not significant. The ^ tests between the measures indi- 
cate that there was a significant difference between the error rates 
on the familiar material and those of the technical verbal material 

(t = 8,0), and in turn between the latter and the pictorial material 

(t = 4.87) . 



Effects of Pre-Score and SAT 

Prior to being exposed to the instructional material, ^s took 
a pre-test to assess their knowledge of the familiar section of the 
instructional material. The SAT scores of ^s were also obtained from 
the college files and from the Educational Testing Service in order 
to determine whether differences in the SAT scores could account for 
the results. In this process it was revealed that SAT scores were 
available for only 94 of the 100 subjects. Consequently, a multiple 
linear regression analysis was computed for these 94 ^s in order to 
determine whether the SAT scores and the pre-score contributed a sig- 
nificant percentage of variance to the post-test results. 



The correlation between the RAT score and the SAT-Verbal score 
for the 94 subjects for whom these data were available was .565. For 
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a lar^ar group of 140 ^s, 44 of wlioiti foil in the middle of the dis~ 
tribution with respect to RAT score, the correlation between the SAT 
Verbal score and the RAT score was .518. It, therefore, seemed clear 
that the high relationship between RAT score and SAT-Verbal score was 
not purely a function of the heterogeneity of the ^s employed in this 
study . 



A multiple regression analysis, as advocated by Beaton (1964), 
was computed in order to determine whether the pre-score and the SAT 
scores contributed a significant percentage of the variance to the 
final results, in the presence of the experimental variables. RAT 
level was converted to a group membership variable by generating a 
vector in which high RATs were coded 1 and low RATs —1. Reading and 
CR groups were similarly converted and coded: 1 for CR, and -1 for 

reading. The resulting correlation matrix between the independent 
variables in this study and a variety of dependent variables, as well 
as the correlations between the independent variables and the number 
of the scores £s obtained on the various personality and attitude 
scales administered to them, is reproduced in Table A— 1 (see Appendix 
A) . The significance of the SAT scores and pre-scores obtained by 
Ss on a number of the dependent variables in this study was ascer- 
tained in the following manner: First, a full model was computed 

which contained the following vectors regressing onto a criterion: 

(1) RAT, (2) response mode, (3) interaction vector between response 
mode and RAT obtained by cross-multiplying the other two vectors, 

(4) SAT score, and (5) pre-score. The significance of the contribu- 
tion of SAT and pre-scores was then determined by computing a re- 
stricted model which included all of the elements in the full model 
except either the pre-score vector or the SAT vector. The difference 
between the full model and the restricted model gives rise to a ratio 
which has the F distribution. The data were analyzed by a computer 
program provided by Veldman (1967). Probabilities associated with 
each F test were determined by the exact probability procedure (Jaspen, 
1965) . 

Sicmificance of SAT . The SAT scores, in the presence of the 
RAT variable, were found not to contribute a significant percentage 
of variance to any of the dependent measures in this study. The two 
areas in which the SAT came closest to significance were in its effect 
on achievement for familiar and for technical textual material. It 
was found that for familiar material SAT score accounted for .017 per- 
centage of the variance, and this gave rise to an P ratio of 2.46 sig- 
nificant at the .15 level. On the technical material requiring verbal 
responses SAT scores contributed .019 percentage of the variance, giv- 
ing rise to an F ratio of 2.26, £ = .13. This analysis indicated that 
in the presence of the RAT the SAT contributed little unique variance 
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to the major dependent measures in this study. In view of this fact 
it was found unnecessary to use the SAT as a co-variat. 

Significance of Pre-Score . There were no differences in pre- 
score among the groups (F = 1.54, ^ 3,90); the mean pre-score for all 
groups together was 9.6, or 32% of the total number of points, ^e 
pre-score did not contribute a significant percentage of the variance 
to any of the critical dependent measures in the study; though, in 
several instances the contribution was of borderline significance. 
Pre-score accounted for .023 percentage of the variance on total 
achievement, giving rise to an F of 2.58, £ = .11. Pre-score also 
accounted for .031 percentage of the variance of achievement on tech- 
nical material requiring textual responses. The F ratio for this com- 
parison was 3.64, significant at the .06 level. This value was closest 
to achieving statistical significance among all the effects of pre- 
score on the major dependent variable in this study. In view of the 
fact that only one of the comparisons came close to significance and 
all the others were clearly failing of significance, it was deemed un- 
necessary to include the pre-score as a co-variat. 



Test and program Times 

The significance of differences in the time taken to complete 
the post-test, and the time taken to work on the instructional mate- 
rials, were determined by multiple linear regression analysis. Re- 
gression analysis, rather than analysis of variance, was utilized in 
view of the fact that the SAT accounted for a significant percentage 
of variance in each instance, and because of the unequal ns among the 
groups. Since SAT had to be co- varied, and SAT data were available 
for only 94 Ss, the N for these analyses is based on that total. 

program Time . 

The mean and standard deviation for the amount of time taken 
to complete the program and the post-test are given for each of the 
subgroups in Table 9. As expected, the results indicated that the 
constructed response groups took more than twice as much time as the 
reading groups to complete the program. Regression analysis indicated 
that the response mode variable accc'^nted for 60% of the variance and 
resulted in an F of 151.46 which was significant well beyond the .001 
level. SAT score, in the presence of the other variables, accounted 
for .014 percentage of the variance which was barely significant at 
the .06 level. RAT group membership, in the presence of SAT score, 
did not account for a significant percentage of variance. 
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Table 9. 



Means and SDs of Time, in Minutes, 
to Complete Program and Post- test. 



Taken 



Group 


Program 


Post- 


-Test 




M 


SD 


M 


SD 


Hi CR 


76.9 


18.8 


19.5 


5.0 


Hi Reading 


34.1 


12.9 


23.3 


6.4 


Lo CR 


84.7 


19.2 


17.3 


4.5 


Lo Reading 


42.0 


16.0 


26.4 


14.4 



Test Time 



The mean and standard deviations for the length of time re- 
quired to complete the post-test are given in Table 9 for each of the 
groups in this analysis. Regression analysis indicated that the SAT 
accounted for 4% of the variance giving rise to an £ ratio of 4.44 
significant beyond the .05 level. In the presence of SAT, RAT group 
membership did not contribute a significant percentage of variance to 
the amount of time taken to complete the post-test, neither did the 
response mode (F =<1), or the interaction between them (F = 1.73, 

£ = >. 10 ) . 



Blackout Ratio 

In the paper by Holland (1967) much of the previous work of 
the blackout ratio was summarized. In that paper Holland indicates 
that one of the programs with a low blackout ratio was the original 
version of the program known as The Diagnosis of Myocardial Infarc- 
tion. The blackout ratio for the pictorial portion of that program 
was 11.1% and that of the verbal part of that program appeared to be 
about 15%. In view of the fact that the technical part of the in- 
structional material utilized in the present research was based on 
the earlier program, covered all the subject matter covered in the 
previous program, yet reduced the overall number of frames by 30, it 
was felt to be unnecessary to determine the blackout ratio for the 
technical part of the instructional material. The familiar part of 
the subject matter had been newly constructed for the present research 
and therefore data as to its blackout ratio was gathered for the 
present study. 
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A copy of the instructional program covering the familiar part 
of the present subject matter was mailed to Frederick D. Kemp for the 
purpose of ascertaining its blackout ratio. Kemp \/as a co-author of 
the two studies introducing the blackout ratio, and identified as the 
investigator responsible for preparing the blackout ratios on all of 
the programs investigated in those experiments. The blackout ratio 
ascertained by Kemp for the familiar part of the program turned out to 
be 13%. in order to determine whether the blackouts prepared by Kemp 
give rise to a similar error rate, compared to the standard version of 
the familiar part of the program, 15 ^s were run only on the familiar 
part of the program. The overall error rates for these ^s turned out 
to be not significantly different from the overall percentage correct 
of 96.6% obtained for all the ^s in the present study = 1.2). 

General Attitude Scales 

The general attitude scales were scored by assigning a value of 
1 to the negative pole for each term, and a 7 to the positive pole. 

The six scales on each term could, thus, add up to a maximum score of 
42 on each term, and a minimum score of 7. The results of these scales 
were difficult to analyze because 16 of the 100 ^s failed to rate their 
attitudes to one or more terms during the first or second administra- 
tion. Despite the known unreliability of difference scores, it seemed 
most efficient to analyze the data in terms of the changes of attitude 
after exposure to the learning materials. Subjects who omitted a term 
either in the first session, or during the readministration, were 
assigned a change score of zero. For all others the difference between 
the pre- and post-scores was determined. The mean of these change 
scores are given in Table 10 for each of the four groups, and for all 
20 terms. 

The change scores were subm.itted to a 2 x 2 analysis of variance 
with a third level consisting of the 20 attitude scores assigned by 
^s to the terms. The analysis is shown in Table 11, and indicates 
that there were no overall differences in change scores between the 
RAT groups, nor between the response modes. These two variables did, 
however, interact, the £ of 4.22 being significant at the .05 level. 
There were highly significant differences among the terms with respect 
to change scores, however, these did not interact with either RAT level 
or response mode. In view of the fact that there was no interaction 
betv/een the independent variables and the measures, the significant 
interaction between RAT level and response mode is difficult to inter- 
pret. It suggests that there were overall differences among the 
variables for all 20 terms taken as a whole, but not on any one group 
of terms. Since differences had been expected on the terms connoting 
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programmed instruction, and not on the others, the meaning of this 
interaction is obscure. 

Table 10. Meains and SD's of Attitude Change Scores 



Terms 


High 

CR 


RAT 

Read 


Low 

CR 


RAT 

Read 


Exercise Book 


1.64 


-.60 


-.96 


.28 


Study Guide 


1.36 


2.60 


.88 


-.28 


Text Book 


-1.36 


-.60 


-.40 


-.32 


Work Book 


-.88 


.20 


-1.92 


-1.20 


Flashcard 


-.52 


.96 


.32 


3.52 


TV Tutor 


-.44 


2.80 


2.68 


2.24 


Educational TV 


-2.08 


1.88 


-.48 


-2.88 


Audio Visual Education 


-1.44 


1.80 


-.36 


-1.40 


Film Strip 


-.44 


1.80 


-.36 


1.04 


Educational Film 


1.28 


1.04 


-.84 


-2.04 


Tutor Text 


-.08 


1.72 


1.76 


-.72 


Programmed Instruction 


-.60 


2.44 


2.52 


2.24 


Programmed Self Study 


.96 


1.40 


1.80 


.40 


Programmed Text 


1.52 


2.44 


2.80 


2.16 


Self instructional Program 


1.48 


2.92 


1.76 


.32 


Automated instruction 


-.72 


4.04 


2.48 


2.60 


Educational Technology 


.36 


3.04 


.96 


-3.60 


CAI 


.24 


-.56 


.32 


.20 


Teaching Machine 


.44 


2.52 


.92 


1.72 


Mechanized Tutor 


.60 


2.56 


4.08 


2.44 



Table 11. ANOVA of Attitude Change Scores 



Source of Variation 


Sum of Squares 




MS 


F 


Between Subjects 


16160.8 


99 






A (Rate) 


53.8 


1 


53.8 


0.34 


B (Mode) 


122.0 


1 


122.0 


0.76 


A X B 


672.8 


1 


672.8 


4.22* 


Error Between 


15312.2 


96 


159.5 




Within Subjects 


82744.3 


1900 






Trials (Change Groups) 


2175.5 


19 


114.5 


2.66** 


A X Trials 


921.0 


19 


48.5 


1.13 


B X Trials 


453.9 


19 


23.7 


0.56 


A X B X Trials 


800.9 


19 


42.1 


0.98 


Error Within 


78394.0 


1824 


43.0 




TOTAL 


98905.1 


1999 







*£ ^ .05 

**£ 4 .01 
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Correlational Data 



All of the Ss participating in this study were given a number 
of scales for exploratory purposes. The scales were described in 
the materials section of Chapter II. The correlations between the 
scores on these tests and the dependent measures in this study for 
the total sample are given in Table A1 of Appendix A. In an attempt 
to clarify whether these scores had different relation^ips for the 
reading than for the CR groups, these correlations were computed 
separately for each group,. Table 12 gives the results of that anal- 

ysis. 



Table 12. Correlations Between Test Scores on Program Variables 
Computed Separately for CR and Reading Groups. 



T©sts 


Familiar 


Program Variables 

Tech. Text Tech. Piet. 


Total 


AAT+ 


CR 


.00 


.14 


.08 


.09 


Reading 


. 39 * 


.45^^ 


.31^ 


.40^^ 


AAT- 


CR 


-.16 


-.19 


-.13 


-.17 


Reading 


-. 29 * 


-.21 


-.20 


-.28^^ 


C 


CR 


-.11 


-.04 


-.01 


— . 05 




Reading 


-.16 


-.10 


-.20 


-.22 


D 


CR 


-.02 


-.03 


-.01 


-.02 




Reading 


.20 


.00 


.17 


.14 


I/E 


CR 


-.03 


-.08 


-.05 


-.01 


Reading 


.18 


.09 


.04 


.15 


AAT^ 


CR 


.16 


.21 


.14 


. 18 


Reading 


.39^^ 


.45^ 


.33 


.43^^ 



*Significant at p 4 *05. 
♦♦Significant at p $ .01. 
^Multiple R. 



Table 12 suggests that the correlations between the anxiety 
scales and the different achievement indices yield the greatest dif- 
ferences. However, a test for the significance of the difference 
between correlations computed on different samples (Jones, 1968) 
yielded a chi square value of 2.88 = 1) which failed of signifi- 

cance at the .05 level. 
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CHAPTER IV. 



DISCUSSION 



The major results of this experiment confirm the presence of a 
strong interaction betv^een the technicality of subject matter and the 
superiority of the CR response mode. Contrary to expectations, fam- 
iliarity of subject matter did not interact with associative creativ- 
ity. The creative group achieved more in all of the areas tapped by 
the post-test and program. Finally, the high correlation between the 
SAT-Verbal scale and the RAT raise questions about the degree to which 
the RAT is a measure of verbal creativity. The implications of these 
results will be examined below. 



Associative Creativity and Programmed Instruction 

One of the major expectations of this project had been that 
associative creativity would interact with type of subject matter in 
its effect on achievement from programmed material. Specifically, 
it had been anticipated that for familiar subject matter the low RAT 
group would achieve more than the high group, whereas for technical 
subject matter no differences had been expected. This expectation 
was not supported by the data. Instead, the high RAT group achieved 
more on all types of subject matter. There appeared to be two major 
reasons for the overall superiority of the high RAT group, the test 
on which the Ss were classified with respect to the remoteness of 
their associations — the RAT, and the nature of the reading and CR 
versions. 

RAT and Verbal Ability 

The RAT purports to be a test of creativity as conc> ptualized 
from an associationist 's point of view. Essential to the conception 
of creativity, from this standpoint, is the notion of the ability to 
make associations, which have a low frequency of occurrence, and to com- 
bine these into new response elements. Mednick (1962) outlines this argu- 
ment, and offers the RAT as an operational measure of the creative process 
from an associationist ’ s point of view. Construct validity in favor of the 
RAT has been summarized previously (Chapter II), and is persuasive 
in relating scores on this test to a number of indices of associative 
fluency, novelty, and originality. 

It would seem clear that the ability to make mutually remote 
verbal associations and combine these into new response elements 
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ought to be related to verbal ability. The extent of this relation- 
ship is, however, something of a problem. In the RAT manual (Mednick 
and Mednick, 1967) correlations of .34 are reported with the verbal 
part of the SAT. Correlations with other measures of verbal ability 
or intelligence are reported to be in the .40 range. The findings of 
the present study indicate that the relationship between RAT and 
verbal ability is somewhat more substantial than previously believed. 
Evidence for this interpretation emerges from a number of sources. 
First of all, correlation for the sample employed in the present study 
between the SAT- Verbal score and the RAT was .565. For a larger group 
of 140 subjects which was less heterogeneous with respect to verbal 
ability the relationship was not markedly attenuated as seen by this 
group’s correlation of .518. The higher correlations between verbal 
ability and RAT score obtained in the present study, compared to those 
previously reported, can probably be attributed to the greater heter- 
geneity of SAT scores in the present sample. This can be seen from 
the fact that che standard deviation of the SAT scores for the pres- 
ent sample was 105.6 equaling that for the SAT norm group. The 
greater heterogeneity of the present group with respect to SAT score 
is an outgrowth of the admissions policy of the City University of 
New York. At the City University students who achieve low scores on 
the scholastic aptitude tests may be admitted to one of a number of 
community colleges of the University. Upon successful completion of 
two years in junior college these students have the option of trans- 
ferring to one of the senior colleges. Due to this process students 
with very low scores on the SAT are, nevertheless, able to enter the 
senior colleges. It seems probable that a number of such students 
ended up in the sample employed in the present study. For this rea- 
son the relationship between RAT scores and verbal ability was higher 
in the present study than had been previously reported. 

Another line of evidence suggesting that there is a consider- 
able degree of common variance between RAT and SAT-Verbal ability is 
seen from the relationship of both of these scores to the critical 
dependent measure in the present study. Despite the fact that the 
total low RAT group had a mean SAT score of 451 and the high RAT group 
a mean SAT score of 562, (t = 6.43), it was found that in the presence 
of the RAT variable the SAT contributed an insignificant amount of 
variance to achievement on the familiar, and on the two kinds of tech- 
nical material. This finding is particularly impressive in view of 
the fact that the SAT had significant correlations with most of the 
dependent measures in this study, as shown in Table 13. Equally 
noteworthy is the similarity between the correlations of the SAT and 
RAT scores and the dependent scores illustrated in Table 13. Inci- 
dentally, ad d ing the SAT mathematical score does not change the 
correlation between RAT and SAT at all, the multiple R between both 
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Table 13. 



Correlations Between SAT and RAT and 
Selected Dependent Measures. 





Achievement on: 


Time on; 


1 

Tests 




Technical 




Familiar 


Verbal Pictorial 


Total 


Test 


Program 


SAT 

RAT 


.36** 

.44** 


.33** 

.39** 


.12 

.27* 


.25* 

.38** 


-.22* 

-.10 


-.17* 
‘ -.06 



* = significant at 2 . ^ . 05 
** = significant at 2 ^ *01 



SAT scores and the RAT being .568, compared to the 2 .565 between SAT— 

Verbal alone and RAT. Similarly, the multiple correlations between both 
SAT scores and the dependent measures in this study are hardly differ- 
ent from those of the SAT-Verbal alone. These findings suggest that 
within the limits of this investigation the RAT and the SAT-Verbal 
were almost interchangeable. 

It would appear from the foregoing that the present investiga- 
tion was more nearly a study of the effects of verbal ability on 
achievement from PI, than of the effects of creativity. When the 
present data are compared to those of other investigations reviewed 
above (Chapter I) dealing with the effect of verbal ability or in- 
telligence on achievement from programmed materials, the data are 
highly consistent with the results of those studies. Of most direct 
relevance is the study by Oppenheim (1965) who found no interaction 
between scholastic ability, as measured by the SAT, and achievement 
on programmed material. This study is especially relevant to the 
present investigation in view of the fact that Oppenheim (1965) em- 
ployed an earlier version of the technical part of the program used 
in the present study. The present findings agree closely with those 
of Oppenheim who found his high ability groups to achieve signifi- 
cantly more, irrespective of response mode, on both the verbal and 
technical pictorial material. The present investigation extends 
those findings by indicating that there was also no interaction be- 
tween ability and achievement on familiar material; here again the 
high ability group's performance was significantly greater than that 
of the low ability group. 

Reading Version . In the present investigation achievement 
from PI, meaning the CR group, was compared to achievement from read- 
ing the program cast in the form of completed statements requiring no 
overt response — i.e., to the reading group. A number of other 



investigators (Anderson, 1967) have also used this methodology to 
evaluate the effectiveness of programmed instruction. Implicit in 
such a comparison is the notion that the reading version of an in- 
structional program is more nearly comparable to a conventional text- 
book than it is to an instructional program. Furthermore, in the 
present study it was also assumed that the reading version would 
present a less boring, less structured format which was more condu- 
cive to achievement by creative subjects. Analysis of the reading 
version of the program employed in the present study indicates this 
to be a questionable assumption. The reading version of a program 
appears to be subject to the same degree of routine, repetitiveness 
and conventionality as the CR version. It would appear possible that 
the requirement of going through the reading version of the program, 
without the interruptions occasioned by making an overt response, may 
well be a more repetitive exercise than studying the same materials 
by the CR version. Thus, even were the RAT a better measure of cre- 
ativity than is indicated in the present study, it seems unlikely 
that creative ^s would perform differently on the reading version 
than on the CR version of the same program. 

Experience with the present and previous studies (Tobias and 
Weiner, 1963; Tobias and Williamson, 1968) , suggests that the deter- 
mination of the effectiveness of PI by comparing a CR group with a 
j70a(3ing group should be closely examined. Implicit in such a pro- 
cedure is the notion that the reading version is analogous to a non- 
programmed textbook and that, therefore, the effectiveness of PI can 
be determined by comparing a CR to a reading group. Analysis of 
reading versions has suggested that this is a questionable assump- 
tion. The reading version of an instructional program differs fron 
the conventional textbook material in a number of important ways. 
First, in a reading version the organization of subject matter, stim- 
ulus organization, is much clearer than it is in the conventional 
textbook. Second, the thought units in reading versions of instruc- 
tion programs are significantly smaller than similar structures in a 
textbook. Third, there is significantly more repetition of subject 
matter in the reading version of a CR program than in a conventional 
textbook. The fact that overt responses are not required in a read- 
ing version does not prevent ^ from being exposed to the salient 
points of the program segregated into small and discrete thought 
units, which are repeated far more frequently than they would be in 
a textbook, clsarly, it can be safely assumed that the reading ver- 
sion of a program differs from a CR version; however, it may differ 
to an even greater degree from conventional textbooks. 

If a comparison of the effectiveness of a CR program and a 
conventional textbook is useful, the preceding analysis suggests that 
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comparing a reading version to a CR program is not the best way to 
study this problem. An alternative way would be to rewrite the con- 
structed response version in a manner similar to the paragraph or- 
ganization of a textbook. Such a procedure would have the disa dvan- 
tage of reducing the similarity of the stimulus organization in the 
two formats, and hence lower the comparability between the achievement 
from such a reading version and a CR version. In other words, the 
instructional materials would differ more from one another than they 
do in present comparisons of the two versions. The reduced degree of 
similarity would, however, be no greater than normally exists between 
a textbook and a program, and hence be a truer test of the presence 
of achievement differences between them. 



Response Mode and Subject Matte r 

This study provides strong support for the interaction between 
familiarity of subject matter and response mode. The CR group achieved 
significantly more than the reading group on both technical material 
requiring verbal responses, and on technical material requiring pic- 
torial responses. As expected, there was no difference between the 
response modes on the familiar material. 

The response mode data are a replication and extension of the 
work of Cummings and Goldstein (1963). These investigators used an 
earlier version of the technical part of the subject matter employed 
in the present research. Cummings and Goldstein found that their CR 
group achieved significantly more, at the .05 level, than a covert 
response group for the technical verbal material. For pictorial mate- 
rial the CR group's achievement was significantly greater at the .01 
level. Even though the present investigation compared the achieve- 
ment of the CR group to a reading group, rather than a covert response 
group as used by Cummings and Goldstein, the findings with respect to 
the verbal and pictorial material are identical. The work of Cummings 
and Goldstein is extended in the present investigation by virtue of 
the fact that an introductory set of frames dealing with material with 
which were expected to have familiarity was employed. On this ma- 
terial, as expected, there were no differences in achievement between 
the response modes . The findings in both of these investigations clear- 
ly indicate that for technical subject matter with which the Ss have 
little prior familiarity the CR response mode results in higher achieve- 
ment. The fact that both studies found the differences to be greater 
for pictorial material than for verbal material could be attributed to a 
number of possibilities. First, the pictorial material is of such a 
character that mastery of the subject matter more clearly required 
making an overt response than is required by verbal material. The 
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electrocardiographic tracings which compose the greatest bulk of the 
pictorial responses in the present study required ^s to make an 
enormous number of differentiations between tracings of superficially 
similar characteristics. It would appear that the best way to make 
these differentiations is by actually drawing tracings with different 
characteristics. The second possibility accounting for the difference 
between the pictorial and verbal sections is that the material 
quiring pictorial responses was more technical and less familiar to ^s, 
and certainly was material of the kind that the typical undergraduate 
student had rarely encountered in his previous experience. Finally, 
the fact that few pictorial responses are required in the academic 
functioning of college students, the Ss in this study, adds to the 
lack of familiarity of such material. The familiar material in this 
study was drawn from the Scune area as the technical subject matter, 
namely the area of heart disease. The principle difference between 
the familiar material and technical material was in the degree to 
v.'hich ^s had been exposed to the content of the program prior to 
studying the subject matter for the present research. The fact that 
during tryout the scores on pre-test for the familiar material averaged 
about 50%, whereas for the technical material virtually no prior knowl- 
edge was demonstrated, confirmed the classifications of the subject 
matter. These factors strengthen the interpretation that differences 
between response modes on the technical material, and not on the famil- 
iar, can therefore be attributed largely to £s ' previous experience 
with the content of the program. 

Most recently Karis, Gilbert and Kent (1968) verified the in- 
teraction between subject matter familiarity and response mode. These 
investigators found CR to be superior to covert responding when per- 
fect recall of medical terminology was required. As the criterion 
became less stringent, i.e., minor alterations in the answer were con- 
sidered acceptable, the superiority of the CR group disappeared. 

There were also no differences between response modes when definitions 
of medical terms, rather than the terms themselves, were required. 
Together with the results of the present investigation, the findings 
of Cummings and Goldstein, and of Williams (1962, 1965, 1966) , these 
data suggest that the superiority of the CR mode appears to be highly 
related to the technicality of the subject matter. The findings of 
Karis, Gilbert and Kent (1968), as well as those of this study, sug- 
gest that even in the same content domain, as familiarity with the 
subject decreases the superiority of the CR mode becomes less pro- 
nounced. 

Time 



The present study in accord with the results of other investi- 
gations, had found a highly significant difference in the amount of 



time taken to complete the instructional material between the CR and 
the reading group. In the present investigation the CR groups took 
a total of 80.8 minutes to canplete the subject matter whereas the 
mean for the reading group was 38 minutes. The point is sometimes 
made that such data suggest that the reading version is more efficient. 
By efficiency is meant that a ratio of achievement over amont of time 
t^en would result in significantly higher achievement by the reading 
ccanpared ro the CR group. It would appear that such a comparison is 
meaningful only in those instances when the amount of time required 
to master subject matter is of greater, or at least equal, importance 
to the degree of mastery attained. One would assume that instances 
where this is true are relatively rare. Certainly, for subject 
matter such as that employed in the present investigation a greater 
degree of mastery is well worth the extra amount of time required. 

One would certainly hope that even if an electrocardiographic tech- 
nician has to take twice the amount of time to improve his knowledge 
of the subject matter, the increased mastery is well worth the extra 
time required. 

Blackout Ratio and Response Mode 

Holland (1967), and Kemp and Holland (1966) suggest that pre- 
vious studies of PI have failed to demonstrate the superiority of the 
response mode due to the poor quality of the programs employed in 
those investigations. Specifically, they have suggested that those 
studies which have found no differences among response modes have 
utilized programs with high blackout ratios. The high ratio indicates 
that £s can make the right responses irrespective of the material in- 
troduced by a frame, in other words, the correctness of a response 
is not contingent upon reading the frame, in view of that fact, 
Holland continues (1967), it is not surprising that making a response 
does not result in higher achievement since responding is irrelevant 
to what the program purports to teach. 

The present study suggests that the lack of superiority for 
the CR mode cannot be attributed entirely to the blackout ratio. The 
familiar portion of the program employed in the present study had a 
blackout ratio of only 13 percent. Holland (1967) found the blackout 
ratios for the technical verbal part of the myocardial infarction 
program to be about 15%, and 11% for the pictorial. Since the pres- 
ent technical progreun covers the same subject matter as the version 
used by Holland, but in 30 fewer freunes, the blackout ratios for the 
program used in this study would be at least as low, if not lower, 
than those reported by Holland, and not markedly different from that 
of the familiar portion of the program used in this study. The re- 
sults of the present study, therefore, indicate thac even if the 
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blacTcout ratio for a program is quite low and the program contains 
non-technical, familiar subject matter, the CR mode may well result 
in no higher achievement than reading the material would. Previous 
research which has varied the familiarity of the subject matter, 
such as that of Karis, Gilbert and Kent (1968) did not report black- 
out data for the programs employed. The present study suggests that 
S_‘s familiarity with the material to be learned may v/ell be of 
greater importance with respect to which response mode results in 
greater achievement than the blackout ratio of the program employed. 



Individual Differences and PI 

One of the major results of the present investigation was the 
absence of an interaction between creativity and achievement from 
PI, Individual differences in creativity, as laeasured by the RAT, 
did not act as a useful differentiating variable with regard to the 
mode of instruction from which £s could be expected to profit most. 

As indicated above, these findings are in accord with others in the 
area of intelligence levels and response mode to PI, and suggest that 
in this general cognitive area there is little interaction between 
the individual difference variables and the achievement to be gained 
from working programmed materials. 

A number of research instruments designed to measure attri- 
butes in affective domain were administered to the ^s in this study 
for exploratory purposes. The first of these, the Achievement 
Anxiety Test, AAT (Alpert and Haber, 1960), yielded some interesting 
findings. In all instances, the correlations between the facilita- 
ting and debilitating anxiety scales were higher for the reading 
than for the CR groups. In most of these instances the correlations 
for the reading group were significant, while those for the CR group 
were not. This pattern was also true for the multiple correlation 
between both scales and the various achievement indices. The dif- 
ference between the groups on any one of these correlations is not 
significant, but their, pattern and direction is in accord with the 
expectations that the programmed format provides enough support for 
anxiety to be relatively inoperative while learning from programmed 
materials. On the other hand, the achievement by use of the reading 
format which provides less confirmation regarding how ^ is doing 
would be expected to be more affected by anxiety. While the correla- 
tions are low, and not significantly different from one another, the 
data suggest that the interaction between anxiety and PI is a fruit- 
ful area for further exploration. 

Differences in the pattern of correlations between the groups 
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on a number of the other scales had been expected. Thus the C 
Scale (Tobias, 1966) had been designed to measure the degree to 
which a subject required confirmation or feedback. The expectation 
had been that a high need for confirmation would contribute negatively 
to achievement for the reading group, which received low confirmation, 
but be essentially unrelated to achievement for the CR group. Again, 
the results were in the predicted direction in all instances, though 
none of the correlations for the reading group achieved significance. 

Tlie expectations for the Distractibility scale (Singen and 
Antrobus, 1963) in the present study were similar to those of the C 
Scale. It had been thought that S's susceptibility to distraction 
would correlate more highly with achievement in the reading than in 
the CR group. The latter group, by virtue of the feedback provided, 
was expected to be less subject to distraction, and hence £'s sus- 
ceptibility to distraction ought to be less of a factor in his achieve- 
ment. The data relating to this scale were too inconsistent to in- 
terpret. 

The results of this project are not encouraging with respect 
to the interaction between individual difference variables and PI. 

The failure to obtain an interaction between creativity levels and 
response mode, or subject matter variables, does not support the ex- 
pectations of Cronbach (196'7) with respect to PI at least. Of course, 
the limitations of the present study with respect to the program and 
creativity test employed limit the generality of this finding. On 
the other hand, other investigators, using different programs, and 
different individual difference variables, have had similar results. 
While the research effort in the area of individual differences and 
PI is quite limited at present, the data at hand are not particular- 
ly encouraging. 

It would appear to be important to reconsider the essential 
approach to the study of individual difference and instructional 
variables. Typically, such studies assign the individual difference 
variable on the basis of a test score, and then correlate it with 
achievement in a situation labeled research, or study whether it 
interacts with other independent variables which are experimentally 
varied in the research situation. Such investigations suffer from 
a number of dif f ic'’.lties . First among these is the reliability and 
construct validity of the test involved. However, even a sound in- 
strument does not guarantee that the attribute being measured actually 
exists in the brief time span given to the experimental task. In 
the area of anxiety, for example, Tobias and Williamson (1968) sug- 
gested that the assumption that an undergraduate student is anxious 
in an experimental situation because he had a high score on an 
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anxiety scale is most tenuous. 



In experimental tasks lasting relatively brief periods of time 
there would appear to be no substitute for experimentally manipulating 
the variable studied. On the other hand, in field studies where a 
pupil is exposed to a set of materials, or an instructional mode, for 
long periods of time in a lifelike situation, it seems more possible 
that interactions with variables assigned on the basis of tost scores 
could emerge. The lifelike nature of such field environments, and 
the longer time periods involved, naturally impose formidable diffi- 
culties in controlling for the effects of extraneous variables. It 
seems likely, however, that, despite their difficulties, the manipula- 
tion of individual difference variables, or study of their operation 
in the field, are superior to the designs employed to this point in 
the study of the interaction between individual differences and 
achievement from programmed instruction. 
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Table Al. correlation Matrix Between All Variables. 

Part I 



Variable 


No. 


Familiar 


1 


Text 


2 


pictorial 


3 


Total Achievement 


4 


Format- Attit. 


5 


Familiar- Attit. 


6 


Technical- Attit. 


7 


Total Attitude 


8 


Program 

Time 


9 


Test Time 


10 


Pre Score 


11 


SAT Verbal 


12 


G P A 


13 


Age 


14 


Sex 


15 


RAT Vector 


16 


Response Mode 
Vector 


17 


Interaction 

Vector 


18 


AAT+ 


19 


AAT- 


20 


C Scale 


21 


Distractibility 


22 


l/E Score 


23 



3 


4 5 


6 


7 


8 


9 


44 


67 -22 


01 


-13 


-19 


-12 


68 


87 -35 


07 


-18 


-27 


23 




94 -29 


09 


-07 


-18 


37 




-34 


08 


-12 


-23 


28 






10 


29 


74 


-00 








50 


58 


-06 










82 


12 
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Table Al. Correlation Matrix Between All Variables. 

Part II 



Variable 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


1 


19 


20 


36 


22 


10 


04 


42 


-20 


08 


15 


-19 


-13 


06 


05 


2 


02 


19 


33 


28 


04 


-04 


37 


18 


09 


2? 


-22 


-13 


-05 


20 


3 


04 


08 


12 


or . 


11 


-05 


29 


24 


-06 


16 


-12 


14 


10 


04 


4 


07 


15 


25 


15 


06 


-04 


38 


16 


00 


22 


-19 


-16 


07 


10 


i 5 


-13 


-07 


05 


03 


-04 


-16 


-11 


08 


-12 


-07 


-10 


09 


01 


-00 


i 6 


-14 


08 


17 


03 


-08 


-21 


13 


01 


03 


04 


-07 


-36 


-03 


-17 


! 7 


-12 


-02 


15 


01 


-09 


03 


-03 


20 


-02 


-20 


08 


-21 


08 


-02 


1 

8 


-17 


-03 


15 


03 


-09 


-13 


-05 


15 


-07 


-13 


-03 


-16 


04 


-06 


9 


-13 


-14 


-22 


05 


26 


08 


-14 


78 


00 


-02 


06 


-00 


14 


11 


10 




03 


-17 


-07 


02 


01 


-03 


-35 


14 


04 


-03 


05 


06 


-24 


11 






19 


06 


02 


-22 


08 


-20 


02 


03 


-04 


-10 


-10 


07 


12 








41 


-23 


05 


56 


-06 


-03 


07 


-07 


-12 


06 


21 


13 










01 


31 


27 


09 


-01 


28 


-20 


-02 


-11 


18 


14 












-12 


-00 


07 


04 


00 


-04 


-06 


-17 


-01 


15 














11 


15 


-16 


06 


01 


27 


03 


08 


16 
















00 


-02 


04 


-12 


-14 


-01 


11 


17 


















-00 


09 


09 


-05 


08 


14 


18 




















17 


16 


-04 


13 


-02 


19 
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02 


-33 


03 


20 
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28 


14 


21 


























-12 


-06 


22 
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APPENDIX B. Pre-test. 



I'lata c Dat e 

1)The najor cause of death and physical disability in the United States is; 

2) Prevaience is defined as: ’ ' 

3 ) Incidence is defined as: ^ ' 

4) Coronary disease is defined as a type of heart disease associated with: 

5) liaue six risk factors with respect to coronary disease: 



6) A;jproxiniately vihat percentage 0 ? death are due to heart disease? 

7) 0verloading of the heart neans; 

8) i.hat is serum cholesterol? 

9) How do high levels of seron cholesterol affect the arteries? 
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10)lihat changes in the arteries are 



attributable to high blood pressure? 



m 

Vi koiaplete the generalization regarding the effects of risk iactors 

chS S Lveloping coronary disease: The greater the number of risk factors, 

the 



T2)Rank the following ago groups in terms of J^eir Ukeliho^ of deve^p^ 
heart disease- from the age group that is least likely (1) 6 0^ 

that is most likely (5). 

<1ge group Rank 

25-29 

35-39 

45-A9 

55-59 

13) For every t:^:o"dLths of non*:i.i:Skers, how many sijokers are likely to die as a 

result of illnesses associated with the heart? 

14) For every six people with high serum cholesterol ^ 

h^mny people with low serum cholesterol concentrations are likely to develop 

of the heart? 



1S)For every 20 people vdifc^at'gge 60 have illnesses 
year olds are likely to have the same illnesses? 



of the heart, how many 40 



I6)hhat are three possible effects of high blood pressure on the he art ? 




17)For each of the following pairs, check the one that is more Jj^e^ ^tW.n each 
pair to develop illnesses associated with the heart or whether there is 
difference between two, 

a)Week-end athlete Summer athlete Uo differenc e 

biphysical Kd. Teacher Diem. Ed. Teacher ilo difference 

c)toS President _"BSnk Clerk No difference 
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Post-test. 



{ 

X 



"4 

i 

\ 




Mcsic Dats 

3.) Th 2 nejor cause cf death aaci physical disability in the United States is: 



2) Prevalence o.f a disoosa is defined as: 



3) Incidence of a disease is defined as: 



ii) Coronary disease is defined as a tj^jc of heart disease associated fdth: 



5) Name 9 risk factors with respect to corcnaiy disease: 



6) Excessive strain on a weakened hoaz’t in defined ac: 



7) lliat is senm cholesterol? 



8) How do hifjb ieve3.3 of serun chol-ssterol change or affect the following? 



a- uello of arteries 



b- size of arteries 



c« blood flo w 
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9) 1,’hct tv;o chsnj'es in the ai'coilec aro due to hi.-;h blood 




i3) RarJ< the follcvrir-p, posple in tenss of the: 
heart cisence ~ fron tho group th.at is 
that ie most lii<G3.y (3) 



lil'.e3.ih!;Q .1 of ccveloyi.:.'? 
. Iil:e3.y (1) to the ;-:*o*J 0 



a- lives in industrisl city, is tense and rots little ererciee 
b” exorcises regularly, lives in country, is relaxed 
c~ lives in industrial city, does nob exercise, is relr^.cd 




Rank 



Age Hic-oup 



h$ - h9 
55 - 59 
35 - 39 
25 » 29 
65 - 69 



13) For every two deaths or non-snokers, how r’ai:y sn-okors ara likely to die 
as a result of illnesses associated with the heart? 

lU) For eves-y six people with hij,^ serun cho3.esterol concentrations in their 
blood, how nany people with low serujn cholesterol concentrations 31*0 
likely to develop illnesses of the heart? 

1$) For every 20 peopl.e who at age 60 have illnesses of the heart, how many 
ho year olds are likely to have tl«e sane illnesses? 

16 ) For every 1 person who dies of cancer how many die of >;eart disease? 



17 ) A coronary attack is more likely to occur as a result of which of the 
following; (check 1 or r.ore) . 

a- lifelong sr.okin g . . .. 

b- pushing a stalled car uphill 

c- job interview 

d* prolonged and regular exercise 
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18) The technicel nane for the heart muscle is 



19) SpeakLne technically, blockage of the coronary arteries is called: 



20) In the table below, list in order, the degrees of dsnsire to the heart 
muscle, their respective names, and their reversibility. 



)egres of 

Damage Name Reversibility 





















21) a) Then an ECG traeinn ie obtained, what picks up the ia^ulses fzm the 

heart? 

b) The vires transmitting ic^ulses the ECG macld.ne are c'aiiad: 



V 

22) a) The tracings used in this program are from lead number? 



b) Indicate by a small circle, the placement of this lead. 




e) Ttie above lead records from what area of the heart? 



23) Draw the normal ECG tracing, labeling all of the deflections. 



a) lliat deflection is sometimes present, often absent, in the normal ECG 
tracing? 
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2l}), Draw tiie EGG tracinfs associated irlth each type of darafte to the heart 
inuscle. Label each deflection and indicate the period of tine following 
onset of dninaf-e ct which that trsiCif.g mi.frbt be recorded. 



a) 



b) 



a) 



d) e) f) 

tir'ie; tii'ie; i:.iK 3 ; 



In each of the diagrar-is below, sho;j by shading, ttie dar.iage associated idth 




25) Draxi the fully labeled tracings associated wi.th the 2 ra.ior stages of the 
healing process. Label each deflection and indicate the period of time 
folloijing onset of darnape at which that stage of healj.ng night be recorded* 



a) 



b) 



c) tines 



d) tines 



In each of th<j diagraras belcx^', 
the tracing directly above it. 




show by shading, the damage associated with 




26) The deflections riost indicative of nuscle death are: 



a) Cescribe the way those deflections change as nuscle death bcconcs nore 
severe. 



27) In the healing process, name the type of dairioge unich iisappears: 

a) firs t 

b) secon d 

28) Ibat in tlie RCG tracing is unaffected by any of the changes discus aed | 

in tills progran? i 

29) After healing is conploted, •t<hat evidence of nusclc death renains in; 

a) rmscl e 

b) tracin g 

1 

30) In terns of duration, which tyije of dasnage, by itself, is nost likely to 

be found in medical practice? ! 



ti!hich type of damage is least likely to be found by itself? 

vhy? 

31) hbat are the thoree requirements for a reliable diagnosis of muscle death? 

«) 

b) 



Total f of 
Points 



APPENDIX B 



Pre-test Answer Key 



1 



1 



1 



1 



6 



1 



1 



Nam e ., Date 

1, The aajor cause of death aid physical disability in the United 
States is: 

HEART OR COflOWAHT DISEASE OR DISORDER 
2« Prevalence is defined ns: 

THE NUMBER OP CASES IN A POPUUTI^ AT ANY GIVEN TIME (TOTAL #) 

3« Incidmce is defined as: 

THE NUMBER OP NEH CASES IN A POPUUTIOH 

4. Coronazy disease is defined as a type of heart disease associated with 
DISORDERS OF THE ARTERIES AROUND THE HEART 

5« Kane 6 risk factors with respect to coronary disease 
(any 6 of the following^ 1 point each) 

AIR POLLl/TICW : HIGH SERUM CHOLESTEROL; LOW PHYSICAL ACTIVITY ; 

AGE: SEX (KALE); ANXIETY (TEHSICN) ; LOCALE OF RESIDEWCB : OCCUPATIGN 

6. Approxiaately idut percentage of deaths are due to heart disease? 

50 ^ 60< 

7. Overloading of the heart aesns: 

PROLONCBD STRESS OR STRAIN OnHE HEART OR SUDDEN EXCESSIVE STRAIN 
CN AN ALREADY WEAKENED HEART . 

5, What is serum cholesterol? 

CONCEHTRATICNS OF FATTY SUBSTANCES IN THE BLOOD 



1 9« How does level of serum cholesterol affect the arteries? 

THE DEPOSITS OP PATTI SUBSTANCES ON THE WALLS OF THE ARTFRtf^s 
OBSTIUCT THE PLCW Of BLOOD 
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K). VAiat changes in the arteries are attributed to high hlood pressure? 
(at least 2 •• 1 point) 

NARROWINrT OF THEJRTERIE3; HARDEHIMG OF THE ARTERIES ; THICKBJS THB 
ARTERIAL WALLS ; THEY* RE LESS ELASTIC . 



11. Coaiplete the generalisation regarding the. effects of risk factors on 
the chance of developing coronarj disease: The greater the nuaher 
of risk factors, the 

GREATER THE GMANCE OF DEVELCglMG COROWAHY (HEART) DISEASE 



12. Rank the following age groups in terns of their likelihood of developing heart 
disease etc. 

( 1 point each correct rank) . 



Aae aroue Rank 

25-29 1 
35-39 2 
A5-49 3 
55-59 4 
65-69 5 



13. For everjr two deaths of non-snokers, how aanj saoksrs are likely to 
die as a result of illnesses associated with the heart? 

Ju 

14. For every 6 peo]Ae with hiid* *eruB cholester^ concentrations in their 
blood, how many people with low ssruB chole'jterol concentrations are 
likely to develop illnesses *)f the heart? 

2 

15. For pvery 20 people who at age 60 have illnesses of the hearty how aany 
40 year olds are likely to have the sane illness? 

JL 

16. What are three possible effects of high blood pressure on the heart? 

a) Heart becones enlarged 

b) Heart nuscles weakened 

c) Heart receives leas blood 



17. For each of the following pairs, cheek the one that is aare likely within 
each pair to develop illnesses associated with the heart or whether there 
is no difference between the two. 

a) Week-end athlet e Svanaer athlet e Ho diff . 

b) Phps. Ed. Teache r Elea. Ed. teache r Ho diff. ____ 

c) Bank Presiden t Bank Cler k Ho diff. ___ 






tfoiu t&irta tinas 



APPENDIX B. Post-test Answer Key. 

Pij'i'.0 



1 

1 

1 



1) Bio uiUjor cause of deatli end pliyoicel rli.s»bilii.y in tlio I'cited States 1.: 
Fr!agP Tff.«at*sg {COQClttEZ OIS3ASB OB SISOHDaft) 



2) Fi-stoJjuco of II dioe.'»3e in dofineU ns; 

HIMBER 0 ? CA93S IH A FOFOIA7XOV A7 ANT aiVBK Wtt (TOTAL N0«) 



3) Incldcncs of e diAaa:»'j is defined aa t 

1 1HB NDMBEB 07 NEW CA^ IN A FOFUASION 



L) Coronniy dioKmft if defi»icd as a type of fiow.t dieony.i •>.,MiocJat,*.>d 

nZSGeSBRS O? !I!U A"*»^trr abound the heart (blood vessels) 



$) Ilona 9 riiV,t fnetoro vitii respoct to coronet;/ dicoi^ao; (1 pb* ea<^) 

AIR FOUUn^ION (RESUIBNCB) SHOQN-i AGE 

wcraiprc^io^^ Bibob ERmsoRs' 



LACK OF ffiXSICAL ACT. OCCUPATION 

OBEZSITI, 






6) FotcesBlA»o strain on o hoslconoi ..hoaxii in c.eI'i.nod ao ; 

overioaudo 



7) Vheb is osrtu ciioloBtoroX 7 

^ COHCEllTCATZOIiS OF FATTT SUBSTANCES IN THE BXOOD 



8) How do hlRh Invnlo of aortn ';lioln:*tcro;i. chinao oir ofi'ect the i'ork:;:ln 3 ? 

and/or THICSENS TH^ 



«- vaUo of arteries 
b- slse of artorios 
c- blood flow 



NASROHS THEM 



QBS3BUCTS THE BLOW OF BLOOD 
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Totnl- Polrita 

9 ) '•■'.’ot two <i>iHig^i8 in thfi ■'iy'-’' l^locd jirtM.-sa'S)? 

1 HABISNl^j NABBamiOj WiCXENZNa ilKD lESS BIASTZCZTI^ (ANZ 2} 

M>) Hh«t fcuo c>nun{'on i.n the Iwni't ara Aie to Mr;h blood preoj/ura? 

1 KBAiaBBCOMSS WEAKENED A ld>S^ 



1 

1 

1 

1 



11) Rank fchei following poopln in toi'oe of thoi:' likoll.hoo'l of covolloplr;^ 
heort dipcat'o - fran the group th»t in 15.ke l.y (1) to t*’o grnnp 

that ie HOiit lljcoly (3) 



«- llvoa In l.ndnstriaJ. city, is tonsa and goto IttfJo crox'ci')^ 
b- oxerdnus I’cgdorjy, livca 5.r» ccvativ, is i*olfixod 

li-vea iu induotrisl city, doi’s not <i;<erciKO, lo wsluiKid 



3 

1 

Y 



12) Hunk tho follonixig ego gr-oupa in lenns o.f thoir llVaiinooil of dcyolopitig 
(lesu't dinoooo - from the group i-tist ia le ast Ij.koly (1) to t'lo gj'on;) that 
J.0 noat llkal y (S). ” 



ftSS.M?SS. 

h$ - Ii5/ 

55 - 59 
35 - 39 
25 ^ 2? 
65 - 69 



Rurilc 



3 

h 

2 

1 

s 



13) For exwy two deaths of non-Cinukiiro, bow rnsny criol.eva .iro lii'ely to dlo 
as a rasnlt of Alltieffs'.ja aosooiatad vlth the bojut? 4 

lli) For evox^j'^ ot* pjoplc x-'ith high Borma choloatorol eoncenUMkione in tlioii’ 
bloody hoH tiftiy jwoiilfc with low neinuis ohalcfitrrol concontrablono .fio 
likely to «k»»olop illneaucB of t>ie heart? , ^ 

15) For every ?0 peoplo who «t pgo 6{> hnve illnoasoii of thrv lifwi't, hoii 'arny 

ho year olds oro li'coly to h«va aoino ilbv.-auofi? ^ 

16 ) For ove?.y 1 person who dioo of ennw^r htn wnny K\ii\ of hoa*t du;aj:.*n? 



3.7) A i:oronn\y ^xtiMick is r.Oi*o lilrely t»o occar os a ivr-nl.t of 'ibich of \Mn 
following* (cb3ck 1 or moro)# 



A- Hfclotij; cnokino 






v/ 



b- pnah-in^; p otol/Icd cai* uphill 

c- job inUn*vlc?o ^ . ... 



6^ pvo\cnx\[\v6 ji’id rec«il«r eixorolns 
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'f otai I’ointp 



3JEJ) Tiio tcchnicpj. nana I'or U-o inuonlo in 



MZOCAfiOIUM 



19) Spaaklng toobnicolly, block-i^je of th« coi’onax^' arterJoo is called: 
OCCUISZON 



o 20) 3 h tli9 t4'ble belo-w, 3.ivt in erdor, tV-i dsiprcco of damaco to the Itcasi. 

(3 ptso ea. 

I'OV) 



1 

1 



{ 1 


i „Nfr;v3. , 


•'•■y. — ...« — \ 


let 


ISCHEMIA 


AXHAIS REVERSIBLE 


2nd 


llWUICf 


U3UALUT REVEPSIBLB 


3rd 


INFARCTION 


NOT REVERSIBLE 



(aJS) 

CiBS) 

(NO) 



21) u) Wifin nn EuU tt nf.:'.ng i.s o1stio.:ii:<l, vhat yl.cl;fj wp the iiipuioen fn.Ck *ho 
h*;ar«.'.' eibcsRODSS 



b) Hvi virot. trai;anittlr!f' ;Uiipulr.;f> tj tho K-XV wacuino aro cained; 

CHH3T I£A3}S OR FRECOBO.IAL I2ADS 

22) tt) Hif tvacinge yecd in thio program ar.’i .tixn load uiwbe>?? ^ 
b) InrJicate by « omall circl«, the* pi«c«*i\ent of this lend« 

(Credit «ny circle under Hue) 





\ I JUITERIOR 

c) Tbo above load recox’de fi-osi nhnt croa of the heart? 

23) Djkh tlie normal ECO tracing;, sl'l of thn (h.‘fl/»c!iiuiiri. 



9 (tracinr'8| 
libe3««l) 




*, *T • , ^ • I • 1.** . 



ABCDNFBJL 



n) Vbni. (!(?f3ecl:b'»’ >..•! {laniatisien Fxviijpt, ^'ati atociiiw, in tun nuiu-ii JJC’i 
tr»ucii)3? 



S 



•»»*«• **>**# t< 
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/ 

) 

I 

i 

} 

I 

I 

I 

i 

i 



I 



i 

i 

i 

} 

4 

< 

\ 

! 

i 

If 

) 

) 










(tr«dn|^ 

IjbeUBg*!) 




C! ( 
/ 




Ipt* each 



d. 

tlwc: 



mW[Kl!Sii£ 



C»f 



SSVSUL MINUIB3 



f.. SB\T?(AL KOS33 
ORTAXS 



0- ) '( 



Jn oorh cf th? brloc, by yl-ndUif;^ the \ 

I>i3 trarinyr d3rocfcl3" ftbo7c Xt^ ^ n 

1 pt, Mdb d*B«*i ^ \ 

Cx»"/ 

■■* 

2$) Dxw tac M.ly l«bo!lc<1 uCO r./T.r.ln.;j < 'li jor 

heftl.ivg i Li’bnX «.!Co iiriirai : tN** i>dxi.cu a:i 

followlnt:. ott^.tlt of dr'iKA--c; w’.d.c:h that coftijo oi* h»v}.».i rp^-ht V-r 

ABCDBOHXL abcdscsjl 

9 2>t«* Moh tapadag f T ? 

#.) b) ... 

(tradne^ 

IdatliorD 





1 pt* aadi 



c, tHon 



i T,osis ssmKL Koms 



tl. tt’WJ 



ssnsm KONIHS - lEASS 



7!n oiich or. U'.e diuRi-Muj bfjXWi rhow by 3in\U«j'« th'-i jMJix>.vlivS.t ’i v.l'l: 

the'lrttsiur; dlrocUy fibotTB lt» 



1 pit Mtb dmacB 




l\') 
(^_r- / 

X. 

26) Tha dofJx.ct'.ooa most indlctiiiiUB O/: sihocIo daaih cru: 

Q and R 




») I>.oo)’ib'5 ■S.lw «’i*j.n.'» dcAcriicns diango an nuoiOifJ doath bos'.JV'« t.icA3 oe’-tii'e' 

Q AID a wm Bom asi Dsssat 

i- 
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I 



a. 






XOMl*i'oi.UfcU 



1 

1 



1 

1 

1 



1 

1 



1 

1 



27) Jin thi> hcnlii'i; !>rr;-f:s!jj Vao t./fic of tJiirm-jo wJiirti diasrp'i 

ZNJDBX 



a) first 

b) eecorul 



ISCHEMIA 



28) VUin^ in th» ECO tracin?j :1a ini«nT«ctcd by any o.( tiriw dlntnjSord 

In this j)io;>T an? p 



29} After hnaJiTii; is OKjilate*?* v'.rAt ev.ldonc'i of »r;oclc de-r^tn ve’ioio? ini* 
.) nmaclo _ IMFARCTIOMSOAB 

b) tracing ZHCBEASED Q WAVE, BBCBBflSED B KAVE« INVERIED T WAVS 

30) In toiTna o.C Oura^tioi:, vhioh vS' ctist? <.ij 

bo found .In irodicoi •.•ract.lcf'V HJPARCTIOH * ' *■ — 



Vl)}'’? 



XT LASTS m LONQEST AND IS SOT RBVSRSXBIE 



ZSCHEHIA 



Wbioh tyj>e of d;?i’Vfo j.s Ia? b? by tUt lC ? 

, , PAIXERN RBCBD^ QUICELZ OR BECOMES 
why? _ 



31) VlJot 53ry t5vj vocud.r'smonts for a re7.1<'.i»3'’.j diiiirnoais of mn.xl'* rj-.-tMi? 

;j) SERIAL TRACnraS 

b) TOTAL CIIHiaAL PIC^ 

(.} LOCALIZATZOH OF DAMAOS 
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totter 

A 



Pact of 

stag! 



APPENDIX B. ECG Tracing Scoring Criteria. 

Crltarlon 



Connon 
Base Una 



•U 



BxamplBi 



DaflBCtione in the tracing Aoold to ftfw » 
base Uwj ^etber doftted (<»oop#) bite line pro- 
Tided for tracit® Is need or not® 

No credit aUowd 







B 



P/Q and S/T 
aegsents 



aU 



SxaafQflS 



Credit 



Credit 



No credit 



Tto length of the PQ eognent ah^ be 
Sllor^ the length of the ST 
fal, conpare the aeount of dote on the 
cowred,^ dadh sepwnt, or wm»mra along an edge 
of p^r. No half credit aUoaed) 



P nanra nar- all 
rover acre 
•cate than T 
(iamrted or not) 



Bxaig>lea 



Credit 



Credit 



No credit 



Wffeiwcea should to easily diacemihle. If 
^ T In recoferlng iachetda is d^ a^ In^ 
cation of T in giten, the sl»e of the i*ol» aepsen • 
should to larger to receive credito 



P/T warM 
roondad 



aU 



Gxoaples 



Credit 



Credit 



No credit 



P and T warse are al^-SQV rounded » \diether ircierted 
or not. In etrai^t line, recovering ischemia, 
credit if P alone is rounded. 




Credit 









Ho 

Credit 







Ho credit 
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PMt of 



1 

r 

f 



B P/Q M0KQt 



stsE 

hoxmi 

iachenia 

injuxy 



BxaqpilM 



CSrlteilon 

Mist be A dietrteob ■ghelf" rjorallel to or on the 
bmllne between P wave end Q depression to r»> 
oeite credit. If donbtfbl, dP Qot credit. 













OOTMl 

IS^MRie 

injury 






q/B 



infaretlOD 



BxdHplas 



H 



B3T 



Nomal 

Isdtsnie 

boeled infarction 



Bxevftles 



Credit 



No credit 



No credit 



Ftill credit. Bp 3-^ Q. 

Hblf credit, R> 2-3 Q. 

No credit for aogr other proportieo. 

Bilf credit for inadeqtiete drawinge, eg. roond- 
ed defleotiona. 





(R^ 6 q) 

Pall credit 



0^ 3Q) 

Half credit 



No credit 



PtOl credit Rp lass than 2Q to Rp Qo 
Half credit 2-3Q 

Hilf credit if infaretioa tracing doesQ’t corre» 
qpond to stege required, or If dnndiig ia 
inadeqaate. Healed infarction !■ approadMteljr 
2Q for fbll credit. 




Credit 



(Healed infarctlM) 

Credit CR»2.0^) No credit 



ST aegeant dbaarly on baaaline, idten appropriate 
for f^ credit. ifiSuF-credit whan iaadeqeaf 

A 




EST 



lajniT 



ESaqplaa 



Credit 



Half>eredit 



No credit 



EloTated ST aepwnt, in injnzgr, drawings. Pbll 
or half~eradit dependlTig on adequacgr of drewinga. 

y . . . 

Cr. Helf-Crt Ho Cr.y 







letter 

J 



Part of 
TTaeini 

T vave 
eonvez 



Stage 

nomal 



Criterion 

Rill or half credit depending on adequacy o r dre idng 
and ^qnMprlatanaea to type of tracing* If UHia M^ 

T no t ocrreet* no credit o Curve rlaoa and retarna to 
feayml’ine vM.ch contlnnee ell^tly beyond ware In nodela. 



•*< 



A A A 

[A.«n/?7w* «%i^.^*L-.C»o7X 



T 

ooBoave 



ladieBda 



BUHplM 



Fnll Credit Half credit Half credit 

Curve atarta flram and setame to baaellnaf and la 
rlMtely aae» vddth ae noinsl T eava. 0lff«mdi2» atagea 
of laohenla differ In depth of curve* F tGl y half 
srodit for tdaquacy of drantog* v4»an inverted T 
indicated* 










AiU Credit 



HUf-credlt 



Kelf..eredit 



labeling 



H 



R 



reveral- 

blllty 



all 



2xa¥3ae 



all 



Exanplee 



all 




lachenia injury Infa retlcp 

ladKjmU Je reversible* Injury la uauaUy Mnarajbla* 
lofsretiec la not reveralble* 



If P.vfBve Inverted no credit for either C or D above* 
If line doesnt extend beyond credit for J and S« 
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APPENDIX C. 



Specific Attitude Scales. 



M«ae 



Plesss aftertjer the following quastiona on the back of the answer sheet uoad 
for the Hebit Survn/, beginning with itmo 201o Answer the folloidng quostiona 
in terms of how you felt about the prograro you have Just taken. Indicate 
•vmiK fftftilnps bv marlcLne on tho answer sheet the nwttoer of the choice wW.cn. 
closel? reflects your c^inioS: 



201. How did you feel about the way the material was presontsd? 

lo Enjoysd presentatlbn, 

2o Presentation was moderately pleasant. 

3« Presentation was moderatd,y uiqjleasant, 

Uo Disliked presentation, 

202. Vould you like to learn other subjects by the same format? 

1. Definitely. 3» Probably not. 

2. Probably* U. Definitely not. 

203. Did sou feel that this format made it easier for you to loam the subject? 

1, DefinitelTo 3>“Proba^ly not. 

2. Probably. Definitely not. 

20k. Do you feel that this format helped you learn the material more rapidly 
than you would have learned It from a textbook? 

1, Definitely. 3. Probably not. 

2. probably. h. Definitely not. 

205. Did you feel wore certain about knowing the subject matter than 
you would have if KTwore presented in a texibook? 

1. DefinitdLy. 3* Probably not. 

2, Probably. U» Definitely not. 

206. Did you feel that the format helped you to concentrate on the material 
more than you would have been able to in a textbook? 

1. Definitely. 3« Prcbably not, 

2. Probably. k<» Definitely not. 



Go on to the next page. 
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Please answer each of the following questions in terns of i>ow interested you 
would be in learning more about Uie subject referred to in i^he question. Ueo 
the following scale to eaq>ress your opinion by recording the appropriate number 
on the answer sheet. 

1. Definitely interested 3. Not too interested. 



2* Somewhat interested. U. Definitely uninterested. 



Would you like to learn more about 

207. «».. 9 .the principles of pzogroned instruction? 

206 the relntiondilp of risk factors to heart disease? 

209 oother risk factors? 

210. ......the incidence and prevalence of heart disease? 

211. ..... .degree of damage to the heart? 

212 reversibility of heart damage? 

213 medical terminology related to heart disease? 

21ii. ......interpreting ECO trancings? 

21 $, the effect of daoage on the heart muscle^ as represented 

in the program by the drawings with shading? 

2l6 the healing cycle in heart disease? 
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APPENDIX C. 



Habit Survey. 



Each of the queatlona bolow describes how people react in a partiwlar 
eituatlooo Vo would like to know how true each of these reactions is for you, 
hov fi ri l or it is to the way you react* Ihero are no right or wrong answersjf 
•iQOQ people’ s liabits differ a good daalo VJs would just like to know what 
your reactions in these situations arsu Each question has five posoiblt 
answers* 



^ stands for always true of ana * 

U stands for true of me a lot of the tlcw* 

^ aiands for true of we ^ the ttoe * 

2 stands for not true of piq a lot of the time * 
1 stands for never true of me* 



>!ark your answers on the enclosed anawer sheot* Bo euro to note that the 
spaces go across the page« and then down* FTon time to timcy dieck to sea 
that the number of the apace in whi<di you are working your answerj* is 'ttie 
Sfuno sia the qpiestion nuaber* 



X* Fy collection of books (or records^ ■sgasines, etc*) ie arranged according 
to eome plan* 

2» Faced with s boring job, I notice all the other things around wo that 
I could be doing* 

3* Before tuning in to a TV prograw I look at a newspaper, or program 
guide to aee if it Is likely to be worthwhile* 

lie The more important the exam or test, the better I seem to dc* 

I stttewstiesUy doub3e«check the traffic light both in mgr direction, 
and in tJha other direction* 



6o Time pressure on an exam cauees me to do worse than the rest of the group 
under eindlar conditions* 

7. I to check the spelling of a word with which I an not too familiar* 

6a While I may (or magr not) be nexwus before taking an exan, once I starts 
I seem to forget to be nervous* 

9* £ don’t bother to look up the calendar to wake sure I hove the right date* 



10 * 

U« 



Doing cross word pussies is boring* 

In coursoa mainly on one exam, I scon 

to ooMtter than other people* 



1?* I Mn (or would be) uncomfortable driving when the Indicator ehows lees 
than \ tank of gasoline loft. -68- 



^ ftftnda Tor <il««ys true of mo o 
L atands for true of tie a lot of tiia tlmeo 

^ aia»Maaaaa<a ttmmmm a a iara^i>r>ai^>i aaaiai •m m i w a w iww 

^ 8t«nd8 for truo of me tho tlmo a 
2 utnndo for not trae of oio a lot of tha felwO o 
1 stonds for naver true of wBo 

13« I find that my wind goes blanic at tha beginning of m erwfl, and it takoo 
MS a few minutes bofora I can ilbn'stion^ 

111, VhilB reading a textbook, I am not distracted by the activitios of othoro 
nntll 1 havo finlshodo 

1»»* I do wot consult a book»s indoaco 

KS« I don’t bother to count the small chauga I get after buying eomethiug.. 

17* I can work at one thing for a long WLsio with relatiroly little effort® 

l8« When I am poorly pspoparod for an exam or teetp I get upsot^ and do leas 
well then oven my rcatsloted kiK/uledgo should allowo 

Once I lock a door, I donH chs'^*^ it® 

20* wind dooti not wonder whila listening to a conversation® 

.?1« I doriH keep track of my x«ight» 

22* Vftien t pass a lergo clock, or electric time signal, I generally compare 
nqr own watch to it, 

23^ In a course where I have been doing poorly, my fear of a bad grade 
cuts down my efficiencyo 

2ht 1 often find that I forgot to take enough pocket money for ttie day , 

Vhen I leave my home I generally look up at tho windows ( or would if I 
could) to aee whether the lights wore turned off, 

2(u I look forward to oxana, 

27 p Wien I got a new calendar I mark down the birthdays, or onniverseries, 
of peoplit I care about, 

28o I check whether the gaa (water, electricity, etc®..) is tui'nod 
off before going to sloep# 

29, I feol a great senoo of relief whon I find an excuse to take mo away from 
vf work. 
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£ stands for alvsya true of wio i, 

it stands for tme of me a lot cf the tlrno o 

2 atands for tmo of me ^ the tlma« 

2 stands for not truo of wo a lot of the tins . 
I ataniSs for never true of as* 
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30* Although "cronmi)ig" under prenaxiiialnatlon tension is not effective for 
most people, I find that if iiio need aziseo, I can retain the "crammed'* 
matexlals for use on a test* 



31* X check the location of tickets after X leaTe the box office* 

32* X keep track of the books X lend* 

't 

33* fAien 1 start a test, nothing is Able to distract me* 

3U* X avoid unfamiliar neighborhoods* 

35* Being without mj wristwatoh is rery uaeoafortable* 

36* Vorking on an adding machine every now and then is fun* 

37m X have diflloaltif in maintaining ooncentratlon for long periods of time* 

38* X enjogr taking a difficult exam more than an eas^ one* 

39* When X try to find a particular article in a popular magazine, X tend 
to leaf tbrou^ the issue rather tlMU consult the table of contents* 

Id* Even if X have a road map X don^t (or vouldn*t) stop worrying about 
havd^ made a wrong tom-while driving in an unfamiliar area-until 
X aeo a road sigao 

111 * Ihe tima taken tO' prepare an oatUne of a subject could be more 
effectlvelor spent in other ways* 

Ii2* Nervousness while taking an exam or test prevents me firom doing well* 

ii3* Vhen X get a phone number frun "information**, X jot it down so as 
not to forget it by the tine X dial the n\sd)ero 

lili* During a speech, meeting, or lecture, I often "cone to" reslizing that 
X have not heard a word the speaker was saying* 

li5* X do not check my schedule ones a routine has been establisheds 

1|S* X generally have the rl^t change handy for a phone booth, parking meter, 
or toll gate* 

li7* Nanrcusneis while taking a teat helps me to do better* 

[^* X wouldh*t (or don't) mind the work of s bookkeeper* 
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^ 8Uads for alvaya truo of ms 

1* ftandf for true of we • lot of the tlroe^ 

2 »t«nd3 for true of ma jr the time * 

2 itunds for not ti'uo of me e lot of the time* 

1 etands for noTor tme of we * 

lt9* Vhen I finish • long dlvlaioni I multiply tho result by the divisor to 
eee vhether I got tlie right anouer* 

Sib* While reading, I find that 2-3 P*g«» have passed without my being ^le 
to recall a thing I read* 

51* Having cop(!es of correspondence Is not worth tbo effort involved* 

52* Even thou^ It is often poseible to figui*o cut word mosnitigs from the 

context, 1 wouldn*t use such a word in conversation until XWe looked it up* 

51* During exams or tests, I block on questions to which I know the answorsp 
even though I retnseber as soon as the exam is over* 

5h* I am annoyed by invitations which do not include the spedfle tine 
when I unexpactad* 

55* 1 am not easily distracted* 

5&* Hf calendar is frequs’^'^^ * month or two behind tha actual data* 

57* I an so tired from worrying shout an exam, that X fir<d I almost don't care 
how veil I do by the timo I start the test* 

58* Putting things in their proper piece, bo that they con easily be founds 
la ieri^ly boring* 

5?* 'UtM mors important the examination, the loss well I seem to do* 

60* Even il 1 had to, it would be inpossible Xor me to keep track of the 
number of calories in my diet* 

61* When I don't do well on a difficult item at the beginning of an exam, it 
tends to upset me eo that I block on even easy questions later on* 

62* I would not pay to have a watch fixed which is two or three minutoe olora* 

63* I work most effectively under pressure, as vhen the task is voxy important., 

61i» Bttsdrlvers should be rsquix'sd to call out the location of stops* 

65* During s lecture or epeeeh, ny mind often venders* 

66* I find myself reading exam questions without understanding then, and I 
muet go back over them so that they will make sense* 
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th« QQXt set of quoetlon* each item conaiats of a pair of ^tomativos 
Qunbered 1 or 2. Please select tto one etatanent of eadi pair ( wad offl* J g« £) 
which you etrongly beUeart to be the case as for aa you are concerned. 

Bo iu» to select the one you actually belief to bo noro true rather t^J the 
one Tou you should choose or the ono you vould liito to be true, inis 
io a^noasure of^aonal belief: obviously there are no or wroog answerer 

In Bone Inotencee. you nay dlscovor that you boHevo both stat^onts or neither 
one. In aueh eases, be sure to select the ono you more more 
to bo the case ae far as you* re concerned* /loo try to respond to each item 
tedenendently when iwddng your clioicej do not be influenced by your previous 

cbbicea. 

Please answer these items carefully but do not spend too much time on e^ one 
itm. Be euro to find an answer lor evei^ choice. J 

on the answer sheet and black-in the :q?ace under the number 1 or 2 which you 
dhiwse aa tha statement most true* 



Ssleet 
I wore 

67- 1. 

2 » 

68 - 1 . 

3 -. 

la 

2 * 

70- 1* 

2« 



71- 1. 

2 . 



72- 1. 

2« 



73- 1. 

2 . 



71- 1. 

2* 



REMEMBER 

that altemativB which you norsonally believe to to maro toue. 
strongly believe that : 

Children get into trouble because the5r parents punish them too much. 

The trouble with most children nowadsys is that their parents are too 
easy with then. 

Ilattf of the unhappy things in people'? s lives are partly due to bad luck. 
People’s nisforfcuries result from the mistakes they make. 

0ns of the major reasons why we have wars is becauea paop?« don’t take 

b^wars, no natter how hard people txy to prevent them. 

In the long run people get the respect they deserve in this world. 
Unfortunately, an individual's worth often passes unrecognlaed no 
matter how hard he tocias. 

The idea that teachora are unfair to students is noraenso. 

Host students don't realize the extent to which their grades are 
inflsAaced by accidental happenings. 

Without tho right breaks one cannot be an effectiw leader. 

Cqpabls people who fail to become leaders have nov tolten advantage 

of their opportunltloBe 

Mo matter how hard you txy some people just don't 3 Ton. 

People who can't get others to like them, don't understand how to 
get along with ctbora. 

Heredity plays tha major role in determining one's porson^ity., 

It is one' a expsriencos in life which determine what they' re like. 



75 - 1 . 

2. 



I hare often found that what is going to happen happen. 
Itosting to fate has never turned out as well for me as making a 

dedalon to take a definite course of action. 
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I wore strongly balieto thati 

76- 1. In tho c»«9 of tha veil prepared student there le rarely if ever 

■uoh a ae an unfair teat# . 

2, llaiy --gim queationo tend to be ao unrelated to course vork, 

that studying is really useless# 

77- 1. Dpccedng a success ia a matter of hard xwrk. luck hae little or 

2, GetS IT ^djbb de^nds nsitOy on being in the rl0»t place at 
the ri|d>t timso 

7 B 1 lha averao citizen can hare an influence in govemnent decisions* 

’ Sls^Jlf is SS by the few people in power, and there is not much 

the little guy can do about it* 

io 1 \jh«n T iiifike nlans. I aa alnosrt certcin that I can wake then vork# 

79- 1. to plan too far because many things 

turn out to be a natter of good or bad fortune anyhow* 

60- 1« Ihore are certain people who are iust no good* 

2» There ia eone good in everybody# 

Ai 1 Tn «T cane eetting what I want has little or nothing to do with luck# 

**■" i: S!.t .. «u decw# «h.t to d. by mpplne . coin. 

82- 1. Who gate to be the boas often depends on who vae lucky enoujii to be 

2. StSng*^op3o to do the right thing depends \q>on ability, luck has 
little or nothing to do with it# 

83- 1* As for as world affairs are concerned, most of us ere the victim 

zX s; » :si- ss «« 

can control world events* 

Rl*- 1. Itost people don«t realize the extent to which their Uves are controlled 

by accidental happenings. 

2. There really is no y ' thing aa "luck". 

8^ 1. One should always be willing to admit his mistakes* 

2« It is ueuslly boat to cover up one* a nistaices# 

AA— 1 In hAxvl tc‘ knoif vhsthsr or not a TBri?on resUy likes you« 

Kw WOV ®fi«nd« jou have depend# upon how nlc# • person you era, 

87- 1. In th« long run th# bed thlnge tbet beppen to ui .» belnnced by tho 

2. Sfirtunoo o» tho rooelt of Jock of ebillty, Ignoronoo, loolnoM, 
or all three* 

68- 1. With enaigh effort we can wipe out tidnpa 

2. It ia difficult for people to have much control over the thing 

politicians do in office. 

fto V nmMtiiMe 1 can’t uniorstand how toachera arrive at the gr«d®» 

’■ J: SSTJTo dSSct Action boteoen how herd 1 study and tho gredoo I got. 
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I more atrongly believe that t 

90- 1* A good leader expects people to decide for tboinselvea idiat Ihey 

should dOo , . 

2* A good loader makes it clear to everybody what their Jobe arOo 

91- 1* itary times I feel that I have little influence over the things 

that happen to mo» 

2e It ie Impooffiblo for me to believe that chance or luck plays an 
important role in nqr life* 

92- lo People are lorely because they don't try to be friondlyo 

2* Ihere* a not mch uao in txying too hard to ploaoe people^ if they 
‘HWw yoUf they like yovu 

93- !• Alert ie too much emphaaie on athletics in hi(^ school* 

2* TbsM sports are an excellont way to build character* 

9U- !• Vhat happena to me la my own doing* 

2* Sometimes I feel that X don't have enouiii control over the 
direction my life is taking* 

95- 1* Host of the tine I can't understand why politicians behave the wqy 
th0/ dOo 

2* In the long run the people are responsible for bad govemment on a 
nsUoDSl as well as on a local levelb 
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BcOTse of Vantage j Naoe of Damage } 


1st 
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2nd 
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Injury | 
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DcyiWe of Uanu^ge j Na/ae*of Damage } 
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as. 
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Jieart ■ 
record ^ 
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Appendix D. Constructed Response Version 



INSTRUCTIONS 

The material presented here is in the form of an instructional, teach- 
ing machine, program and deals with heart disease and its diagnosis. 

The material is presented in a series of items or frames, each of which 
requires you to give one or more answers. After you have written your 
answer(s) on the answer sheet provided, check it by turning to the 
next page. The correct answer appears in the left-hand margin next to 
the succeeding item. The subject matter is so organized that you mus t 
go from pnae to page . Do not rea d down the page. 

In order to get maximum benefit from this program, do not check the an- 
swer until you have recorded your response. 

Please follow this sequence: 

1. Tarn to page 1 and read item 1. 

2. Record your answer in the answer sheet provided for this 
purpose. 

3. After recording your response, turn to page 2 and check it 

4. Now read frame 2, record your response, and check it on 
page 3. 

5. Follow this procedure for the succeeding items. 

6. When you have finished, return your booklet and answer 
sheet, and you will receive a rest on the material. 

7. If you have any ouesdons, raise your hand and someone 
will come over to help you. 
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Neorly 55% of all deaths, more than the total 
of all other causes combined, are due to heart 
disease. 

Label the section that represents deaths 
resulting from heart diseases (A), and deaths 
from all other causes (B). 
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Prolonged blockage, or occlusion, of a coronary 
blood vessel causes irreversible damage to the heart 
Cardium means heart muscle* otherwise knovm as the 
Myo means muscle ~ ' 




110 

The enlarged Q wave may not appear until several 
hours or days after the initial occlusion of the blood 
vessel. Draw the tracing you might expect three 
days after an occlusion. 
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Heart disease accounts for three times as many 
deaths as all kinds of cancer put together# 

For every death caused by cancer are 

caused by heart diseases# 



Please turn to next page 



57 



Myocardium 



Blockage, or what is technically known as 

, of the coronary blood vessel 

results in cardial infarction# 
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The Q wave becomes enlarged within , or 

after onset of an occlusion# In general, 
the larger the Q wave, the severe the damage. 
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three (3) 



In addition to being the major cause of death in 
the U.S., heart disease is also considered to be 
the major cause of disability* This means that 
heart disease causes d isability than any 

other disease. 



Please turn to next page 
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The occlusion of a coronary blood vessel leads to 
Occlusion myocardial destruction, technically known as 

Myocardial myocardial . 
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several hours (or days) 

days (or hours) 

more 



Number the tracings below in order of increasing 
severity of mycordial infarction (1 for the least severe 
4 for the mos severe). 
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more 



More than half of the deaths and serious 
disabilities in the U.S. are due to 



59 



Damage due to occlusion of a coronary blood vessel is 
categorized in terms of severity of damage. There are 
three degrees of damage: 



Infarction 



1st degree damage 



2nd degree damage 



113 

The tracing shown below combines the patterns 
characteristic of 3 types of damage. What types 
of damage might account for this tracing? 
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three (3) 



Xn addition to being the major cause or death in 
the U*S*, heart disease is also considered to be 
the major cause of disability# This means that 

heart disease causes disability than any 

other disease# 



Please turn to next page 
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The occlusion of a coronary blood vessel leads to 
Occlusion myocardial destruction, technically known as 

Myocardial myocardial # 



112 



several hours (or days) 

days (or hours) 

more 



Number the tracings below in order of increasing 
severity of mycordial infarction (1 for the least severe 
4 for the most severe)# 
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heart disease 



Prevalence is a term used to refer to 
the total number of cases of a disease 
present in a population at one tiiue# 

The statistics given previously indicate 

that heart disease is very_ t in 

our society. 



60 



3rd degree damage 



The three degrees correspond to the severity of 
damage to the heart muscle. Damage of the first 

degree is the severe, while damage of the 

is the most severe. 
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Indicate by shading the type of damage that would account 
for the tracing. 



A combination of 
ischer^ia, injury 
and infarction. 
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prevalent 



The number of cases of heart disease in 
the U.S. in 1964 was 3.125 million; 1.945 
niillion men and 1.180 women. 

pese figures suggest that heart disease 

is more amon g than it 

is among women. 
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Infarction is the most severe, or 
degree damage, and involves muscle death. 



Fill in the missing term 



least 

third degree 



Deofree of damage 
1st 
2nd 
3rd 



Name 

ischemia 

injury 




61 



115 



i 

I 

f 



k 

e 

£ 




r 



& 

f 



i 



100 







I 



FATAL HEART ATTACK RATE IM THE IIHITED STATES 



prevalent 

men 



Age Group 
30-39 years 
40-49 years 
50-59 years 
60-69 years 



Men 

49 per 100,000 
180 per 100,000 
610 per 100,000 
1211 per 100,000 



Women 

3,1 per 100,000 
47 per 100,000 
191 per 100,000 
535 per 100,000 



Examination of the table indicates that in 
addition to having a higher incidence of heart 
disease, the incidence of fatalities due to heart 

attacks is also higher among ^than it is 

among c 
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The least severe damage is called ischemia. Ischemia is 
damage of the ^degree, and is reversible. 



Complete the table below: 



3rd degree damage 
infarction or muscle 
death 



)ecrree of Damage 


Name of Damage 


1st 




2nd 


iniury 


3rd 








In each diagram, indicate by shading, the type 116 
of damage characteristic of the tracings. 
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men 

women 



T^e number of nevj cases of a disease developing 
in a population during a period of time is 
called "incidence*” 



AGE 


Hew cases of coronary 
disease per thousand 


40 


3 


60 


20 



In the table above the greatest^ 
coronary disease is at age 60. 



of 



1st degree 



ischemia 



injury 



infarction 
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The first effect of an 
blood supply is 



degree damage, or_ 



j)f the coronary 



SfUvWv/'- 
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For each lead draw the type of tracing one might 
obtain, name the type of damage, and indicate whether 
it is reversible. 
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P 



incidence 



occlusion 

first 

ischemia 



not reversible 

reversible ischemia 
infarction 

WU- Jv 



nonnal 



usually 

reversible 

injury 



10 



AGE 


New Cases per 1000 


40 


3 


60 


20 



The table above suggests that the of 

heart disease is low at younger ages, and high at 
_«ges. 



"Injury” is the name for damage which is of inter- 
meaiate severity. So "injury” would be d°(iree 
damage. Complete the table: 
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Degree of Damage 


Name of Damage 















Show three successive stages of myocardial damage no 
as they accumulate, due to occlusion of a coronary 
blood vessjjl,_^aw the corresponding tracings and name them. 
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The difference between prevalence and incidence is 

that ^is a term that refers to the total 

number of cases of a disease in a population at 

one time while prefers to the number of 

new cases of a disease developing at a specific 
time. 
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2nd 




1st 


ischemia 


2nd 


injury 


3rd 


infarction 



What will happen to the affected area right after 
ischemia if the blood supply is not restored? 




infarction | 
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prevalence 

incidence 



Coronary disease refers to a heart disease 
related to disorders of the arteries around the 
heart. This explains why many people use the 
terms heart disease and disease 

interchangeably. 



2nd degree damage or 
injury will develop 



Infarction involves muscle death. 

Ischemia and injury, on the other hand, do not 
involve • 



2 4 13 



After how much time following occlusion of a 
blood vessel might one see this pattern? 

Note: The Q wave is normal. 

Jv 

This pattern is usually indicative of 
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coronary 



muscle death 



After several 

minutes 

injury 



Coronary disease occurs when the supply of blood 
reaching the heart through the arteries is 

reduced. The reduced efficiency of the 

around the heart is thus synonymous with coronary 
disease. 



67 

Ischemia is always reversible, while infarction, since 

it involves is not. 

Injury, on the other hand, is usually reversible. 

Complete the table below: 



Decrree 


Name 


Reversibility 


1st 






2nd 






3rd 







The T wave becomes inverted 
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after occlusion. 



(when ?) 

The S-T segment usually becomes elevated after 
if the occlusion persists. When infarction 



occurs, the Q wave usually begins to become enlarged 
several or following occlusion. 
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arteries 



14 



When a doctor tells a patient that his arteries 
are circulating less blood to the heart, the^ 
physician is informing him that he is suffering 
from . 
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muscle death 



The electrocardiogram, ECG for short, is an important 
aid in diagnosing myocardial infarction. Indicate 
which parts of the word electrocardiogram mean each 
of the following: 



ischemia: reversible 
injury: usually 

reversible 
infarction: not 

reversible 



electrical 

heart 

record 
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Inunediately 
several minutes 
hours or days 



The injury pattern generally recedes within three weeks 
following onset. What would you expect to happen to the 
S-T segment as the injury pattern recedes? 
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15 



corona ^7 disease 
or heart disease 



Sustained stress produces strain on the heart. 
The strain act on the arteries to 
the supply of blood reaching the heart thus 
producing ^disease. ' 
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electrical = electro 
heart = cardio 
record -- gram 



^ — r-^ ^‘or short, is obtained 

by attaching electrodes to the chest area in front of 

the heart. Th e, pick up the electrical 

impulses from the heart, and transmit them to the ETC 
machine via chest leads. 
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It returns to 
baseline 



pattern is generally no longer present after 

three weeks. The other patterns of damage, namely 

and_ patterns, may remain 

present for months. 
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reduce, or decrease, 
or limit 

coronary or heart 



Stress lasting for brief periods of t±me is 
unlikely to produce enough strain on the 
heart to lead to coronary disease. The risk 
of coronary disease is, however, increased by 
strain lasting ove r p eriod s« 
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el ec trocard i ogram 
ECG 

electrodes 



The electrical ijnpulses picked up by the 
are transmitted to the ECG machine through chest leads. 
Since recordings are being transmitted from the chest 
area in front of the heart, known as the precordial 
area, the terms precordial lead, and are 

synonymou s • 
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Aft -V scanning the Q-R and the S»T segments, you 
might suspect that the patient had an occlusion 

between ^and^ ^ago. 

( how long ) (how long) 



injury 

ischemia and 
infarction 
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increases, raises 
or magnifies 



Overloading of the heart muscles occurs from 
any sudden excessive demand placed on a 

heart v;eakened from prolonged 

disease. The overloading, then, increases the 
risk of suffering 3 coronary . 
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precordial leads 
six 



All of the ECG tracings in this program are transmitted 

to the ECG machine via the 5th which 

is attached opposite the left ventricular v;all of the 
heart. This lead provides diagnostic information about 
anterior infarctions in the area of the left 
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3 weeks 



l^/hich must appear first, the inverted T wave, or 
the enlarged Q wave ? Why? 
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coionary or heart 
attack 



precordial lead 
or 

chest lead 
ventricular wall 



Inverted T 
Ischemia precedes 
infarction. 



A person, unused to heavy exercise, v/ho 
shovels snow in the winter increases the 

risK of a because of the 

sudden, excessive stress, or ing, 

of the heart muscles. 
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The ECG tracing below is being transmitted via tho 

precordial lead. It is attached 

(opposite, behind) 

the \vall of the heart 

(left or right) 

and is useful in the diagnosis of 

(anterior or posterior) 



myocardial infarctions. 
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B> itself, an ^is not 

necessarily indicative of ischemia. 



t 
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coronary attack 
overload(ing) 



Playing three games of tennis on the first warm 

Saturday after a yearns lay-off ^the 

heart, and consequently las what effect on the 
risk of a coronary attack? . 



5th 

opposite 

left ventricular 
anteiior 



The diagram below shows a normal EGG tracing 
from the 5th precordial lead which is attached 

opposite the ^ofthe heart* 

Tracings fi'om this area are useful in the diagnosis 
of myocardial infarctions. 
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Inverted T wave 



In conjunction with an enlarged Q wave^ however, an 
inverted T wave is fairly reliable indication of 
accompanied by evidence of 
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risk 


22 

Any factor which places sustained strain on the 
heart can be called a risk factory it increases 
the danger-or risk-of developing coronary disease. 
Continuous tension could thus be considered a 
factor with respect to coronary disease. 


five (5) 
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The ECG has five deflections, or waves. 

Label the five deflections of the normal 
tracing below using the letters P,Q,R,S,T in 
that order going from left to right. 

-aJIa. 

1 1 


Injury 

normal 
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What type of damage might this recording be due to? 




Draw in the appropriate pattern. 
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In fact, smokers generally have twice 
the risk of death from coronary attacks 
compared to non smokers* In the figure 
below draw the bar to represent the 
smokers* 



increases it 



deaths due 
to coronary 
attacks 
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In the tracing shown below, the R wave is about 



^tojnes as large as the Q wave* 

(estimate how many times) 



How large is the S wave? 
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In some cases ev'en the enlarged Q wave returns 

almost to normal* This suggests that the 

area is replaced by a scar which is almost imperceptible 
by ECG* 
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It has been found, for example, that 
air pollution produces physical effects 
similar to those of cigarette smoking. 

One can, therefore, assume that air 

pollution is also a factor with 

respect to increasing the incidence of 
disease. 
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What is the relationship of the S-T segment to the 
base line? 



4 to 6 times as large 
The S wave is not 
present 




S*T 
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infarcted 



After many months or years, the inverted T wave may 
become upright again, indicating . 
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rural, 



S*T SCQMSKT 



suburban 



Since rural areas have less air 
pollution is a risk factor, the 
coronary disease in rural areas 
it is in urban areas. 



pollution, and air 
prevalence of 
is than 
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S-T segment is wider 



In this diagram, the P and T waves are missing. Draw 
them in as they would appear in the normal tracing. 
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Assume that healing had taken place. By applying 
what you know about the reversibility of the three 
degrees of damage, what would the healed muscle look 
like in the diagram below? 



HEMlIN 
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more, greater, etc. 




Q, R and T 




30 



A person with a high concentration of fatty 
substances in his blood, would have a high con- 
centration o f — ^ blood. 
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Draw the complete normal BCG tracing with all parts 
labeled, including the S-T segment. 
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Number the diagrams below according to the order in 
which they would occur during the healing process. 
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serum cholesterol 



Since serum cholesterol is a risk factor with 
respect to coronary disease, one would expect 
people with high serum cholesterol to have, a 

i ncidence of coronary disease than 

those with low cholesterol in the blood. 



85 




The diagram shows the first stage of damage which 
results immediately following occlusion of the 
coronary blood supply. The dotted area represents 
damage of th e d egree^ or . 
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Each individual type of abnormal tracing, taken by itself 
could be due to a variety of causes, including heart 
position, drugs and certain diseases other than myocardial 
infarction. 

Therefore, a series of tracings spaced in time, and 
interpreted in the light of the overall clinical picture is 
required to establish the diagnosis of , 
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I'-i fact people with high serum cholesterol ev- 
entrations have three times the 

to those with lower SolS-^ 

below, draw the bar for those with high choies 

terol concentrations. 
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higher, greater, etc 




For a reliable diagnosis of myocardial infaMtion, 
JraSms spaced in time and interpreted in 
SinSion ^tn the rest of the patient’s clinical 
picture are necessary. Why? 



myocardial 

infarction 
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The greater risk of coronary disease associated 

with high is due to 

deposits of fatty substances on the v/alls of 
the coronary arteries. 

The deposits obstruct the flow of blood, and 

the heart gets blood than it 

ought to. 
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The T wave is 
inverted 



In first degree damage, or , which wave 

is inverted? 
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Because any single type 
of abnormal tracing 
could be due to a 
variety of causes. 



An additional aid to reliable diagnosis is 

localization of the by the use 

of different electrode placements. 

What are two other requirements for a reliable 
diagnosis? 
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serum cViolesterol 



A heart which is connected to narrowed 
coronary arteries is more severely strained 
than one connected to normal arteries. 
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more 



^3 overload increases, the risk of a sudden 
coronary i ncreases. 




By means of shading the diagram, show 
the type of damage you would suspect 
if you saw the tracing below. 
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1. Serial tracings 

2. Interpretation 
of the 

electrocardiogram 
in conjunction 
with the total 
clinical picture. 

3. Localization of 
the damage. 



taken over a period of time (several 

months) following onset, are also of great help in 
managing the patient and monitoring the progress of 
his recovery. 
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risk factors 
greater, higher, 
more, etc. 



Tom ; Smokes a pack of cigarettes per day, lives 
on a farm 

Dick ; Smokes a pack a day, lives in the city, 
and has high cholesterol 
Harry ; Does not smoke, lives on a farm. 

Who runs the greatest risk of developing some 

form of heart disease? Who 

nzns the least risk? 






91 



The inverted T wave is not necessarily indicative of 



Because it is only 
present for such a 
short time. 



It may have numerous other causes, including pulmonary 
infarction, myocarditis, pericarditis, ventricular 
hypertrophy, digitalis, anoxia, electrolyte imbalance, 
and many others. How many specific alternative causes 
of inverted T waves are listed above? 
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Dick 

Harry 



As indicated before, the heart becomes 
vulnerable to overload as a result of 

strain occurring over years, 

(few, many) 
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The cross hatched area represents 2nd degree damage. 
Label each area with the name of the damage. 



ischemia 

seven 
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risk factor 



The number of new cases of coronary disease, 

technically defined as the , is about 

3 per 1000 at age 40 
20 per 1000 at age 60 

The incidence at 60 is about times as high 

as at 40, 
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The S-T segment is 
elevated 



In 

elevated while in 
inverted. 



the S-T segment is 
_the T wave is 
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Age Fatalities due to Coronary Disorder 



incidence 
6 , 6 %, 7 



25-29 378 

45-49 16,672 

65-69 71,406 

These data suggest that an appropriate generalization 
for the relationship between age and coronary 
fatalities is that as one increases the other one 
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Draw an injury tracing next to a normal tracing. 



injury 

ischemia 
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Incidence of Coronary Fatalities by Age and Sex 



increases 



Age Men Women 
25-29 285 93 
45-49 13,785 2,887 
65-69 47,378 24,028 



The data above lead to the generalization that 
men . 



aN- 

X' 



normal 
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Draw appropriately shaded areas into the myocardia on 
the left corresponding to the tracings. 
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Any phrase implying 
that; men have a 
higher incidence of 
fatalities than 
women 



normal 
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Another risk factor with respect to developing 
coronary disease is occupation. This implies 
that people in some occupations run a greater 

of developing coronary disorder than people 

in other s. 
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For each lead, draw the type of recording which might 
be obtained, together with the name for the type of 
damage. 
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Professional people work under greater 
stress than people in other occupations. 
One would, therefore, expect them to run a 

greater ^of coronary disease 

than people in other occupational groups. 
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The tracing shown below combines the patterns 
characteristic of two types of damage. What are they? 
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greater 

physical activity, 
or exercise 
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Another risk factor is anxiety. People with a 
lot of anxiety are more likely to develop 
coronary disorder that people with — 
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Draw the tracing that might be obtained by recording 
from an area which combines injury and ischemia. 
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low anxiety, less 
annxiety, without 
anxiety 



Since professional people engage in less physical 
exercise than people in other occupational groups 
and are more prone to anxiety it is not surprising 
that the incidence of coronary disorder among 

them is ^than it is among people in 

other occupatioanl groups. 
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Speaking technically, the longer the ^of 

the blood supply in the affected area, the 

the severity of damage, ending with what is called 
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higher, greater 






High blood pressure indicates that the heart is 
working harder than normal in distributing blood 
through the body. 

If high blood pressure persists, we would 
expect it to become a f actor in the 

occurrence of coronary disorder. 
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The blackenrd area represents dead myocardium, 
and the surrounding areas decreasing severity of 
damage. I^bel the areas by the names for the 
three degrees of damage. 



occlusion 



greater 

myocardial 

infarction 
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risk 



High blood pressure, if prolonged, makes the 
arteries around the heart hard and narrowed* 

Consequently, the ^has to work harder 

to pump blood and thereby becomes enlarged* 
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Show how myocardial damage could be represented in this 
diagram* Shade and label the three degrees of damage* 



infarction = black 
injury = hatched 
ischemia = dotted 
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As a result of prolonged high blood , the 

enlarged is less and less able to provide 

itself with a sufficient blood supply# 
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The tracing shown below is from an infarcted area# 

How does this differ from the normal pattern? 
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pressure 

heart 



The Q wave is enlarged 
and theR wave is 
shorter. The T v;ave 
is inverted. 
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In addition to narrowing the arteries, high blood 
pressure makes the enlarged heart less and less 
able to provide enough for itself. 
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A shortened R wave has the same significance as an 
enlarged Q wave namely 
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blood 



infarction 



The heart of an individual who has had high 
blood pressure for many years would, therefore 
be able to cope with a sudden demand 

than the heart of an individual with low blood 
pressure. 



Drav.' a tracing from an infarcted area. 
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As indicated previously, the greater the 
nUi'nbor of risk factors operating, the higher 
tlae risk of a attack. 
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An enlaraed Q v;ave and shortened R 

indicative of ^ 

waves arc irreversible because 



wave are 



These 
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